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PREFACE). 


Before the publication of the German edition of this book there was 
no work dealing with the methods used in the briquetting industry, 
and the author has attempted to fill the gap. 

The industry, which is con.stantly increasing in importance, was 
formerly divided into two main branches, viz. the briquetting of pit 
coals and the briquetting of brown coals (including the preparation 
of wet-compressed blocks), and those two branches are treated of in 
this first volume. The subject is dealt with in its technical, legal, 
economical, and stati.stical relationships. Description of the individual, 
methods and appliances is effected in a very thorough manner by 
illustrations and brief descriptions of a number of modern briquette 
factories; and the properties and methods of application of the pro¬ 
ducts are considered in detail. An appendix gives a concise review 
of the production of'mixed, other fuel, and salt briquettes. 

A second and shorter volume will follow soon, and will have for 


its object the description of the briquetting of ores, metallurgical 
products, metal swarf, etc., and also of agglomeration. These branches 
of the industry have opened out and considerably developed during 
the last few years. 

The book is primarily intended as a handbook for those actively 
engaged in, or connected with, the industry in any of its technical 
or commercial aspects. It is also intended as a text-book in Schools 
of Mining and Metallurgy and Technical High Schools, more particularly 
where particular emphasis is laid upon a thorough instruction in the 
methods of briquetting. May it be favourably received and fulfil its 
object! 

•' G. FRANKE. 


BuEtm. 




'riiANSLATOirS PREFACE. 


No ap<)l<i;^y is in'cilpd for the piihlicalion of this Iiook, since the 
litei'iitiiri! of the subject of r>ri(|uettiiig is scanty, ami is, in fact, almost 
wholly eonliried to various technical journals, few of which are dis¬ 
tinguished by their accessibility. 

A perusal of the work will convince the reader of the complete and 
detailed character of the information contained in it. The author is 
undoubtedly master of his .subject, and the chief concern of the trans¬ 
lator has been to present a faithful interpretation of the original matter 
to the hnglish technical reader. 

Some apology is undoubtedly due for the .somewhat tardy appear¬ 
ance. of the translation, hut the national crisis has made considerable 
inroads into the time of the translator. I’robably, however, the work 
could not have had a more opportune moment for its appearance than 
the pre.sent. At no time in our history has it been so important that 
we should make the most of onr national resources, and all methods 
which tiuid towards the economical utili.sation of our raw materials 
should receivi' the most careful eoiisideration. Jly the application 
of the methods of lirii|uettiug find, smalls can he converted into a form 
ill which they can be burnt readily and economically, fine ores and 
oilier iiH'tallurgical products can be turned to account by adapting 
them to the various smelting proce.sses, the metal .swarf from engineering 
sliops can he utilised ell'ectively, and so on. Naturally, it is in its 
application to fmds tiuit l)ri(|uetting has been most completely developed. 
The Germans do not enjoy the advantage of posse.ssing almost un¬ 
limited supplies of hard coal. Much of their fuel would be counted 
very poor material in thi.s country, and the result has been that they 
' have been com[)(dled to develop the methods of briquetting, not only 
with the object of getting the fuel into a form in which it can be burnt, 
but also with the object of treating it so that it is worth burning. 
Since in our own country the supply of fuel is of the highest quality, it 
should bo the more prolitable to undertake tliu briquetting of fine coals. 

vu 
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BRIQUETTES AND HEIQUETTING. 


The object of the book lias been stated fairly clearly by the author, 
■ and the object of the translation is to put in the possession of English 
industrial leaders knowledge which other countries have been compelled 
to acquire. 

In the various cost sheets which appear it has not been thought 
necessary to convert marks into their English equivalents. After all, 
the quo.stion of cost ultimately restilvcs itself largely into one of local 
conditions, so that the worth of the figures is to bo found in their inter¬ 
relationship rather than in their absolute values. Ajiproximate con¬ 
version into English money can, however, be eirected readily by 
dividing by twenty. 

In conclusion, a tribute should be paid to the jiublishers for their 
foresight in adding this book to their already lexleiisivc list of technical 
publications. 

EHEl). 0. A. II. LANTSllEUilY. 


BniMiNan.iM, Janumy laiC. 
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HISTORICAL ACCOUNT; PROPERTIES AND 
APPLICATION OF COAL BRIQUETTES. 

A. HISTORICAL ACCOUNT. 

The original preparation ol’ [)i-cMee(l coals for iloinestic fuels in blocks 
hiiclnix) from nioistencil mixtures of coal slack and 
loam, clay or similar materials, has already been meirtioned in the 
Introduction. 'L'ln; monlding of blocks naturally bjrnis the h.asis of 
mimerons experiments wit li the obj('ct of |ireparing better artilieial fuids 
from small coal, in large (juantitios, for prolitable and advantageous 
ap[)lications to industry. 

These experini' nts took place partly at the end of the eighteenth 
but for the, most pai t in the beginning of the nineteenth C('ntury, and 
tinaigli the object in view was not attained, tluiy paved the way for the 
lina! siii-ce,ssful .solution of the problem. 

Only tiu! following maal be mentionei! here;— 

1789. OhavaniuO obtained an Mnglisli [eitent for the preparation of 
pre.ssed coals in the form of cal'e.s. The sifted coal slack was 
intimately mixe{| with e.arth, clay, cow-dung, tar-pitch, broken 
glass, sidphnr, sawdust, oil call', tan, wood, or other vege¬ 
table matter, placed in water, driisl in ilrained pits, and 
finally moulded into cak(‘s of cornaniicnt size. 

Some ten ycairs later Weschniakow obtained a superior fuel— 
carbolein—consisting of !)2 per cent, co.al and 8 per cent, fat, by press¬ 
ing a mi.xture of coal slack and aniTual fat between coarse hairy cloths, 
but the cost of the process was too high. 

1832.']?. Marsais of iSt Etienne patented ,a method of pressed-coal 
bri(|uctting, using a mixture of coal tar and coal .slack, but 
the bri(juettes were not strong enough, 

’ Knight, The rraetkal DuHonary of Meehania, London. Arlifmal Fuel, p. 921. 
Preiasig, Vie l^rmhlden-Industrie, Freiberg, 1887, p. 6. 
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1842. Marsais took out a patent for tlio application of soft coal-tar 

pitch {hrai i/riix) as bond, and opened tlui first bni|Uetto 
lactory at ilerard, near St Etienne. Four years later a 
second factory was ojieued at (livors. 

1843. Wylain applied the use of hard coal-tar pilch in England. 

This material at last provided the binder which rendered possible 
the pieparatiou of pre.s.sed coals of superior ijuality on a nianuracturin^ 
scale at a profit, proviiline the price of pitch were not too hieb. Pitch 
.still tnaintains its supreme position as a binder in spite of rejieated 
C-Nperinu'iits to supersede it by other suitable and chea[)er materials or 
by sti'oneiu' compression, etc. (Eurtber inlorm.ation on this point is 
eiven in Section If," IJibpieltine'(lo.ils and ISindino M.atei'ials. ”) 

1848. U. Dobree introduced in England the use of steairi foi- heatinjf 
the [iressed coals m.nie with (a.r in ordei' to sti'enetheu them, 
and to soiten mixliii’es made with lend pitch pnoious to 
pressinir. 'I his has pi'oN'eil to be aiKanfaeeous, and has since, 
lound lairly general ajijilication for this purpose. 

After thu establishment of the first bri(|m‘tte factory in France, 
similar factories were ei'adiialiy opened out in other countries: in ISlfi 
at Newcastle in England ; 18;j2 at Montieny-sur-.Sambre in Belgium; 
bS.5.S at BrandeisI near Prayue in Austria, I.Hfil at Miilheim on the 
Ruhr in Prussia by the /eche Vereiniyte Wiesche, 

The lu'oduction of coal briipiettes in the Western European countries 
rapidly assumed imposing proportions. 

1867. I’here were already thirty-one factories in France, with a total 
proiluction ol over 1,000,1)00 tons of l)i’i(|Uette.s. 

1869. Bele'ium [lo.ssessed nine lactorics, with a yc.'arly |)i()duction of 
515,000 ions, while Eni^dand produced some 200,000 tons. 

The total pioduction of Europe amounted in ESSO to about 2,500,000 
tons, according to (lurit; * and in 18.S5 to about 3,900,000 tons, according 
to Prcissig,- prepared in 120 to 130 factories, distributed .somewhat 


as follows:— 


Fi'aneo 

. . 1,300,000 tons. 

Jhdgium 

. 1,000,000 „ 

England 

, 1,000,000 „ 

Spain 

1,50,000 „ 

* Purlt, p. 4. 

* Prei.ssig, ji. 19. 
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itoiy. 

150,000 tons. 

Germany^ . . , . 

140,000 „ 

Russia and Swerleii . 

100,000 „ 

Austria-1 lungary^ -i 
Netherlands, and 1 . 

00,000 „ 

Switzerland ) 


Total . 

. ;i,i 100,(100 tons. 


Of tlio ROimtrie.s oiilsidc Imiio[ii'. the United State,s [ii'odiieed about 
l.'!0,00{) tons, to wliiidi must l)e .aided the pi'oduetiou of some l'actori(!S 
in b’oi'niosa, India,, .and Nova Scotia,, so that the, tot:d world's production 
of coal bri(piettes nm.st h.ive been over 4,000,01)0 ton.s at that lime. 

Com[)ar('d witli its \\'e,s(ern iR'i”hl)ours, a strikingly small sliarc 
fell to the (lei'inan limpii-e, althoneh its coal production of over 
57,0(i0,0()0 tons in bS.S.) far exceeded that of Nraneo and Ifeloium 
(1!),.500,000 and l!S,000,000 million tons i'espeetl\ely), and laroo 
quaiit'ties ul coal slack, which misht well have been briquetted, were 
produced. 'I’he hl^di prices of [litch ruline' in (Jermany at that time, 
and the keen C')m|ie(iti(in in the ordinary co.d trade, were the principal 
reasons why brii|iieltin"- w,is not cariied on to a much greater extent. 
The hrst (lerman briquette lactory (already mentioned), built by the 
Vereinigte \\ lesche iMiniiig t'o. at Mulilhcim on the, Ruhr, was 
closed down in IHGi, In the same year a new factory with plant and 
machniciy was established by the tlonsoiid,sted Mining (to. at 
Gelsenkirchen, but it soon tailed. Up to l-SiSO only three hictories 
continued to exist' the /wickaii Steiidvohlenbauvei'ein at Zwickau 
in Saxony, a plant at the Kriipp works, I'Nsen, and one at the Neu- 
Lauweg pit near Aachen (since bST.i). 

Shortly alterwards the following factoi ies were established:—' 

A pit at Stockhciin in Ravaria, 

Zeciie \crein Italdhaiiser Tietbau, 
lb81 and ( Zeche llhein-Rtbc at Gelsenkirchen. 

1882. 1 Zeche Rranziska Tiefbau at Witten 

Zeche llonigsborii at LInn-a. In Westphalia. 

Zeche lllankenhurg at Rlankenstein 
. • Zeche Garoline at llol/.wickede. 

V. Kram.slache Mine at Altwasser in Lower Silesia. 

Max iMeinert in Nieder-Schomveide at llerlin. 

The last seven plants were equipped by the Goullinhal .sy.stem 
(St Ltieuue), which had been acquired by the Schuchtermaiin & 
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Krcmer Machine Co. of Dortniund, The same firm retained licenses 
for the plant and machinery for all the new factories opened in 
Germany after that time as well as for many plants abroad. 

1884. The Karl Moritz Mine at T’lotz (Halle district) opened. 

1886. A factory was ()rf^ninis(Ml by the Zeche Ver. iJommerhanker 
Tiefhau in Westphalia. 

The further (levelo|)mcnt of the German coal hihpietline indnstiy 
became very much more rajiid. 'I'he principal centre of the indnsti-y 
still rimiiiins in the Ijowcr Rhenish Westph.-ilian coid-field (l)orliiuind 
Dlinine- Commission). 

The establishment of the Hriipiette Selling Syiiilic.-iti' at Dortmund 
in 1890, to di'.'d wdth the bulk and l.atiu' with .almost the whole of (he 
above-mentioned brii|neltine com[)anics, was of the eieati st impor-tiince 
in the doM'lopment of the iriihistjy. 

At the enil <if ]9():{ tin' .s.ale of coal jind c()ke was t.iken o\'er by the 
Rhenish Westph.alia (s«d Swnlii'.ite 

In 1907 till'pi'oduclion of bi'ipui'Ues in the .•ii'i'a of the Doi'lmund 
Minino Commission i-i'arheil o\ei' .‘l,000,000 tons, iUid ill,at of the 
Gei'inan Kmjiirc omu' 4,000,000, or moi'e than (loiihle the output of 
lielaiiim, l'’raiice, and Great Hrilain. 'I’he dexelopnient of the output 
of coal briipiettc's in the chief laaili'es of the (lei man Kmpii'e and in 
othiu' im[ioi'taiit counliies can be seen from the Diiipiette Statistics in 
Part f,. Section ,\l.,a(. the end of wliicb the total woilil’s produidion 
of briipiettes for the \e,n' li)07 is estimated by the authoi' to be 
11,000,000 tons Since l’|■eissie's estimate of 4,000,0(M) tons foi' 188.''), 
the output has then'foi-e been almost tri[)li‘d in twenty-two year.s. 

B. PROPERTIES AND APPLICATION OF COAL BRIQUETTES. 

Th e e.sseiitial [)i'opei-ties of fuel briipiettes of every description have 
.already been ilealt with in the [idi'odiiction ([). xxi) 01 eood coal 
briquettes the follow ino reipiii-ements are specially demanded'— 

(a) 'The shape, size, and •weight of the blocks must be adapted to 
their special de.stinatiou, t e. to the nature and duration of 
the transport or stoi'aee, as w'ell as to the manner of their 
use. 

(5) 'I'heii' streneth (di'yi'ce of cohesion) shall be at least equal to 
that of eood coal , the lo.ss by attrition and crundilinir duriiifr 
ordinary handling and tran.sport must not exceed 5 per cent. 
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(c) Tlicii- mean Hpecific eiavifv (ilensity) .shall iiol, lx; bi'low M!). 

((/) Tlie a.sli must mil exceed 10 jiev cent. 

(c) They mu.st not contain over ri per ci'iit. of water, nor ah.sor!) 
water, anil they must not. tall to jiieces lai hme staniline in 
water'. 

(/) Theii' caloi'ilic \ahie (e\rrjioi'ativc ]io\\ci') must he at least e(|ual 
to that. Ill a uiiiid cdal. 

Tn the w I itteii speeilications of aiithoi'ities and other' laree Iirryei's, 
these leiprii'emi'iits ai'e siiinetirries more sharply delineil in- everr made 
riior'e .si'M'i'e in r'espeet. of one oi' other' of the (loirits The I’nrssiaii 
r.'dlwa)'aiitliiii'ities leeenlly issued a statement in whrcli their deruanils 



1' — I (i.il In |([Ui 1 (it \.u I'lils 'liilj" ^ .llnl '!/’ s 

wi It; eiiuched in a few appr'opi'iate woi'ds. With reyai'd to the var'iori.s 
n i|rrii'ements, the follow iny points ar'e to he notreed - - 

(ii) Sliiifji /S'/:e, iiikI W ' n/hl (see liys ,‘! (o 7)--The shape and si/.e 
of tile Mocks ai'e of siipi'eme imp!II lance, in order' that, the piessed coals 
may compi le siiceessfiilly with the naliii'.'il coals The yieal Mipei'iority 
Ilf hrii|iiel Iine lies in the possihilily of the piodiietion of e\'ery sha[ie 
and roi'iii best .iil ipteil to the inanuer of a|iplic.ilion, arid the spi'cial 
I ii'ciimstaiices iiiider wliieli they have to he li'aiispoi'leil, stored, arid 
lii'i'd. In addition, due rey.inl must he paid to the econoiuy of 

hriijuetliny In tie ., the I'ailways, wliicli use ahoiil .'O per cent 

of the total output, the navy and eomniereial mai'iiie, ineludiiie the 
oversea export, the iiitei'iial lau iyation, iudusti'ies, and linally, lioiise- 
liolds to which lii'ii|iiette lii'iny ha.s been applied, are to he reeai-ded 
as the chief piirchasei-.s. 

Hi'ii|nettes inteiided Ini' use on i'ailways ai'e usually lii'st despatched 
to their dcslinatioiis, stoi'ed in open I'eiiular heaps w here they ai'e often 
e.xposed under severe eoiiditioiis to the aetion of wind and weather 
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niitil thoy are finally disposed of b\’ loadin<( into tenders for use in 
firing locomotives. 

In tin; intere.st of the final object rapid and complete combu.stion 
with maximum Imatin^^ effect-larve pieces are not advantaeeon.s, 
smce they pre.^ent far too little surface to the furnace atmosphere. 
Consequently, it would appear (hat snmll bri.|uettes of cnldcal or 
prelerably spheroiilal sha])e would be mo.st ellieacious; they coidd bii' 
shovelled on to the enite wilhout further trouble and would lie in 
juxtaposition with ielati\el\- few points of .surface contact, thus 





I' IC. 1 - ( ( 1 , 1 1 hi Iijiift lev (i| \ ,11 Kills 1,1 [1C and siZf. 
(Kioin (lift of llic Ko| lloiiakaileinic, Hciliti ) 


seeiirin;; a reaily, unilorm admission and einmlation of air. The.se 
small forms, howev,.,-. ha\ e th.' di.sadvanlayes of not comph.tely usino 
the coal-storaee .space of tlie tender, are not adapted to stoiaee in the 
confined .space of con[ bunkers at railway slatioii.s, nor to proloneed 
standing in the open, since, in consequence of the interspaces formed 
in stoiing, the rolling tendency, and the numerous edges ,and angles 
(particularly in prisms), tliey reijuire a, relatively large space, produce 
much slack by crumbling, and in time lose stiength and heating 
power under the inllueiice of atmo.sjiheric condltioms, to which they 
are particularly sii.scejitiblc. 

The railway authorities have tlierefore for a long time p.ast 
dmnanded medium-sized and easily handhsi hri.piettes of ])arallole- 
pipedic shapes with rounded edges somewhat similar to good pieces of 
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coal. Tlic.so conform in tiro lii^luat deffreo to the .special conditions 
demanded for railway work, their only disadvantaije iwiiijf th.at they 
rO(|uire hreakine hefon^ ch.'ireiii" on to tin; ei'atc, liiiis ])rodueine piei'o.s 
of iiavenlar .size and Irouble.some slack which is not .so coiulncive to 
.snccessinl firine as tlic irse ol small s[)heroidal or cubical brii|nette.s. 
Thi.s di.sadvantaec'is, however, toleratisl in view of tin' other snpei ior 
properties of these laree forms, furthermore, himiuelbis arc n.scd on 
locomotives diielly in admixture with ordiiuiry coals. 

l!rii|uetles of the following sha[>es and weiehts are used on the 
German railway s .— 

(((.) A7oh(/((/('</, hnt'k-^lKtj)cil, 220x110x10.! mni Weight about 
d ke. (Kin. 4, Nos 2 and d; lie. !, Nos ;l and 4 ) 
ih) (JiKidi'iil ic, /liill<'iii'il,ciilii'-sli(ijii'il, KiOx lOOx 10! mm. (lie 4, No. 

4); also t.'di cubes KiOx l.'lOx 14! mm. Weight .about .'! k<^c 
(c) A'/oa;/i//e(/./u'!'/'.s/zuyio/, 2.S0 X l!() X I Id mm ilie. 4, No. I, and 
fie. .5, No. 2), ,al.s(j cubic,at ISox tS! x 14!, oj' 201) x loOx 1.55. 
W’eieht .about ! ko. 

'I’he (<!} v.ariety is most supplied inlanil, then the (h) variety, while 
the hea\ y v.n iety (e) is piepared in much sm.aller ipiantities foi' e\[)ort 
Siu.aliia bloidxs 110x110x15! mm., of about 2 h” wei;;ht (lie G, 
No.s. 2 and 4), .aie also compre.ssed, ( ij. bn' the b’oyal Saxon State 
railways. 

In lleleium, briipiettes of 4 ke. and in I'aiel.'ind of 9 lb. weight 
(about 4 ke ) are sup|)lied to the railu.iys. 

As will lie .seen by the illustr.itions, in addition to the maker's mai'k 
(the initial letter of the mi nine company or factory), one or' more grooves, 
which sometimes cro.ss, ai'e [rressed into the upper fai'e of most of the 
lai'yu')' bricks. 'I’hese yroiivcs foi'iu plani's of least resist,'Urei‘, and serve 
for splitting and di\idine tin: blocks into approxinrately eipial pieces 
with the least pressible trouble. This is best done by hammerin»' a 
broad Hat chisel oi' an ii'on wedye inserti'd into the ei'oove, whereby 
the [lieces can !«' broken olf to the desired exti'irt. With a little 
practice it is [lo.ssible to bi-eak u[i tin! i'e(|uii'ed nrrmber of bri(|Uettes 
rapidly, without mrdeine an undue amount of snudls. 

In de;tliue with the ,su[][illes for marine steamships and oversea 
e.xport, it is e.s.seiiti.'d th.-it tin! moi'e or le.ss limited sloraae spaci! of the 
ship shordrl be utilised in full, .so that the ei'eati'st po.ssible stock of 
hinh-N'alued fuels I'an be stoi'i'd up under sirch conditions (hat they will 
not sull'er much damage ii[) to the time ol their u.se nor by the 
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rolling and vibrations of the ship during oversea transport, nor by 
exposure to th(! liigh temperatures of the, .southern seas. 

Of the various finds, parallelepipedic-shnped coal hi'i(|nettes seem to 
be the most adaptevl to these speeial demands, since tin' total leiieth of 
the easily crumbled sharp edges and the surlace exposed to rnbl.iing is 



small eom[)ai-ed with the tot.al contents It could he said that the 
larger the blocks the better, but this is not iiuile tiue, since when they 
exceed a certain weiglit they become too heavy foi' convenient hand¬ 
ling. Further, such large briipiOtes are not so easily obtained with 
the neces.sary density and strength as the small ones, 'i'he largest 
briquettes are jireparod in England, where blocks up to 28 lb. weight 
are compre.s.sed for export to (hi! West and East Indies (127 kg.)— 
a weight which roughly eori'esjionds to the burden of a native. 
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The next lari^e.st are iniule in (lorniniij', liriqiU'ttes of 11 hj;. weielit 
hi'iiii; xiipplii'd to tlic n:i\y, h'ijf 5, X<i. 1. repre-sentn Kiieli a hriipuTte 
of hOO X '220 X 125 mm. (iimensioiiH. Jt will lie seen that in the inteO'st 
of pai-kine ill the, .smalle.st possible compa.ss, th(‘ .short edee.s are rounded 
at a eonsiderahly smaller radin.s than (hose of the aeeompanyine' medium- 
sized hloehs. new foi'iii of 10 ky. weight measures 200 x 200 x 125 
mm. h’or the .same ohjeet (here are prepared :— 

In linneary, 10 by briipiettes . . 2M0 x bSO x 117 nnn. 

„ l'’ranee, !) „ 

„ rielyinm, 2 „ , . 22Ox2O0xl('O „ 

In inland stinmship navigation (he eondidons are much more 
favourable to the lumpiel tes, since (he rolling and \'i bra (ions of the shi[) 
ha\e dis.ippeared 'I'ln^ shipfiine eompanies Ihereloi'i- eeiierally favour 
(he larger medium blocks of -b-d ke.whieh.in eomparison with (he 
heavier iiav.ai biiipieltes, piesent the mKanl.ajte of easier lianilliri^, and 
oil the olher hand allow of closer [laekiny and yive le.ss waste than the 
railwav bii(|m‘lles. 

The 5-ky biiipietti'S deseiilHsl niider (lO (lie, !), No. 2, I'M) and the 
someulu.l larer foiiiis 

/ 275 x 150 x 100 mm., or 
5 2 to 5 iS ky 2 to X IbO X 120 mm., or 

' 200 X 150x 105 mm , as well as 
0 ky. and 2(10 X IbOx 125 mni., 
arc rierman la inds. 

Of (he I'oreiyn biaiids (he above are very siniil.ir to (he pressed coals 
of 5 0 to 5 ,S kys and 220 x I51x 120 mm. made near llony-Kony. 

In (he use of biicpieltes in manufaeturiny and indusi i ial processes 
such as the heatiny of boilers, eie,, the ja'oblem lies in (he immediate 
eonsmnjition of (he selected fuel to obtain the hiyhesl possible heatiny 
elleet or evaporal ive power under eonditioiis favonriiiy the de\ elo[)ment 
of such speiial properties as ” lony llaminy," etc., rather than in the 
neeessily for loiiy-distanee transpoit liy rail or .ship and in the [iro- 
lonyed close eonlinemeiit of stores in cramped spaces or in tin- open, 
althouyh such eondilioAs may occur, in which case the choice of the 
coal Is made in aceorilance with the principles already laid ilown. The 
kinds of briipiettes |ireferred for such jimqioses are (he small rounded 
or cubical pieces which show decidi'd advantayes over the' laryer foriii.s, 
and H[i to the pre.seiil no considerations similar to those previously 
discus.scd have been adduced to make the choice ol lailway or other 
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largo bri(|uettca prcforable. Of course, it must bo observed that where 
small bri(|Ueiles aut iidvaiilageoiis, tlu'ir introduction is rendered 
difficult b(!causo of the coinpiTitiou with natural coals in the form of 
sieved and washed (mbes and nuts, 'this is the princi])al reason wdiy 
the preparation of small briiiuidtes for industrial purposes from coal 
dust has not attained niueli imjiortance up to the ])resent, although 
the inanufaetuni of so-ealled “egg bri(picttes” by mi'aiis of roll 
presses is fairly old. In the Lower Hheni.sh Westphalia district such 





Fig. 6. —Co;il dI vjulhis. ^i/(> tui locomol ivc In iii^ (1-3), aiic] fur 

linllsc (uels (I H) 

(l'’i'uiii tliu I'lTqin III* Cullui t i'>ii of tilt' KkI IlfiKaKodciiiK', lleillii.) 

bri(piettes ,‘ir(! imnle in W'eights of Ibo, IbO, 12.0, ().’>, and :).5 grams, 
in a t(‘W factories at I he pri'Sent time, not ,so much foi' boiler heating 
as for liousii fuels (see below) and for oversea export, foi' w hich pui'pose 
they are put into .sacks of a, capacity corresponding to a converiient 
load. 'I'he thn'c latter sizes of egg hriijiuhtes are shown in lig. 11, 
Nos. 9 and 10, and in lig. 7, as they would lie on a grate. 

Of late, small cubical hricpicttes W'ith slightly rounded edges have 
been made by the toggle-joint .and revoh ing presses of the Tigler- 
Surman and Yeadon systems. c (/.; 

Cubes of 220 grm. and 00 x 00 x 48 mm. 

„ I I r, „ „ 48 X 48 X ;!9 „ 

.50 X 50 X 83 „ 


105 
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Two sampl(‘.s of tlic two latti'r vun’ctii's are shown in figs. 5 and C, 
Nos. 7 and 8. How(‘V(n', still sniallcr Mocks even down to below 
80 grains we iglit are nionided. 

These culiical brii|iiettes are of eonsidmulile density and strength, 
but their preparation on a niannl'aetnring scale is attended by not 
inconsiderable ditlienities. The use of coal briipietles as domestic fuels 
is largely inllneneed h)' the competition with natural coal. The public 
at large is very eonservalii'e with rl■gard to fuel for grates and for 
the lu'ating of rooms, and, if accustomed to the use of coal a.s fuel, 
will only forsake it with reluctance. 'I’Ik' advanlages to be derived 
from the use of briijuettes in this direction arc veiy much under- 



Fig. 7. —hn<|UPttos of vivnoiis sizfs 
(From lilt' l>i iiiiieltt' Gollcctmti of tin.' K t:l lk'i;t;ikatk'Miie, r’crlln.) 


estimated and very little appri'ciated. In the (leiitral German towns 
which are further remo\ed from the coal-mining districts of the 
east and west, but lie more, or less close to the brown coal regions, 
all the advantages of brown-coal l)rii|Ueltes, which com[>ared with 
coals recommend IhemseU'cs by a much lowin' pi'ice, have been 
known and valued for a long time, in fact, it has already been 
mentioned in the Introduction that by far the. greatest proportion 
of the total brown-coal briipiette production of Germany is used for 
domestic fuels. 

Uniform shape and size of the hiiijuetles |)ermits of a simple and 
sure regulation and control of the delivery and uses: the briiiuettes 
can be ordered by number, the corri'ct delivery cheeked by counting, 
the exact number assigiud to the \arious grales according to the heat 
recjuired, and in lact all arrangements can be carru'd out and tho 
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nMiiaininjj stock (Iclcrrviinod by coiiiitiiii;. A feature of 

l)ri(|nr(lcs for (loiiU'stie iii)plic.‘itioi).s is that they only slijrhtly dis¬ 
colour and neither soil nor become dusty, not to mention their other 
advanlayes. 

Th e sann; applies to coal hihpietli's. Naturally, only (‘asily handled 
hrii|U('tte.s are applicahh' .as house fuels for domesti(t purposes, and 
|)relerahly oidy such .as c.an he .applied diiaa’tly without previous 
hreakiny, Till! n.atnre of the he.atiny applian(a!s really determines 
their sh.ajie and size. Formerly, jieilorated coal hiii’ks (11”'. S) found 
great favour in Fr.inee for hui'niny in open grates. I'ivery brick was 

bored with se\ eii holes of 10 null, diameter. 
'I'hls increased (he siirfaia' expo.sed to the 
air and resulted in a niiieh more li\ely 
cnmhustioii. 'I'lieia[iid wear of the pegs 
used to priiiiuee the holes duilllg |ire,ssillg' 
h.is residted ill ,1 (aiiisidia'uhle falling oH' in 
the piiiduelion of siieli hrii|Uelles during 
late \'eaIs. The blocks of .dmost, c\'liiidi i- 
c;il shape sliouii at the right of tig P, and in tig. 1, Nos. .'i and (i, are 
now scarcely e\er piepaied The hi.mils ol house fuel now liiaiiii- 
faetiircd for he,ding oidiii.iix stmes appear to he (he l.irge (aihieal 
hriipiettes ol 220 gi in. (see above), ,ind espcci.illy the blocks of the 
dimensions 

IFiO gim .iiid 70x 70x (i-h mm. 

•hOO ,, „ iSO X .SO X (ia 

7ri0 „ „ VoxTOxIhh , (lig. 0. Nos 4-G) 

I kg. „ .SOX'SOX l•■F) „ 

I),, „ 00 X box Id.') , 

prepared in rotating [iresses. as well as (he small brick-shaped hriipiettes 
of I kg. and I 70 X'S,-) X .’lO Him (lig o, No 5) siiilahle for (he pnrjiosc, of 
covei iiig ordinary coal (Ires. 

The small iiiihis(rial cidies and “ egg " hriipieites arc well adapted 
for the heating of Amciican stoves and slow'comhiistion stores for 
which pinposc anthiaeite nuts were prerioiisly gieidl}' favoured, and, 
as a result, model ii .Viiierican hrlipielting practice is applied in the 
direction of nianufacliiring egg hriipietles and .similar I'orins for this 
purpi ise. 

'I'lie iiiediiim sized hriipietles for household |iurposes arc only sold 
in limited ipiantities to siiiidl piirchaseis living in the neighbourhood 
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of tlio bri([ucite Facbtry. These are eiUior the unliiauy H-kg. brick 
briquettes of tlie abo\(' iiieasureiiients or— 

Lrick briqiirtles of k^. anil '225 X 110 X 00 nmi. 

„ ,, „ 2-5 22(1 X 1 lOx 00 „ 

Qnailratie „ ,, 25 „ „ bKlxIUtxlOO ,, 

' (h) S()riii/(li of liioipii ih’s. A liii;h ol eohesion is one 

of the most vahial)l(' pjiijifi'tirs of ;i;ooil briijUrttrs. It (h‘terniinrs 
tln.'ir streii^lh, ailaptabilily to Iraiispoii am] storam\ ami to a lai'i;'e 
decree their superiority ovrr and al)ilily (o comprlr uith natural 
coals. 'I'he e.oliesion, or the ti'ndmicy of thr parlidi'S ol a solid 
body to hold fast lo^rther imisl. in the ea.sr of bri^paOtrs, hr at h'ast. 
as ijrcat as in a piece of the constituent co.O, ami in laet the hi;^her tt 
is till' better 

O'he internal eohi^slon of \arioiis coals has lieeii detennined by 
ox|)erinienls niaile on similar sanipirs uiidei' dellnite eondilions' and 
('.\pressed as percentages by weight ol the sample taken In the 
following' table the nii'an \ allies, toi;e( hei with the highest and lowest 
fi<;ures, (if ibe cohesion of a numhis- of home and ioreli^n coals and 
brnpii ties air eolh‘eli‘d from the i csidts of a Ioiil; sei les dl e\[ierinieiits 
made a,t the K.oscrlieiieit W't t ft at Wilhelmsliaveii fiom bS74- to 
1st ()etober ISSti/ as welt as from otlim’ siiurces 

1 Tlie cmiiior.tl ivr tcOs made al ilic Kai-ri'lii Imi Wcifl in \Vil]ii-liiislh'ivt.ai to 
[(‘I'llUlll' I la* iDaiiS* nl ( ulii'-hUl Wi-U' i'<H|(lll''n d tullnu - ’] hr ni ll - nl h] K11 Ic 111 

[O 111* ti‘>led Ueie hlnhi'II lllln jUn id 0 2 til u ' ha ^O'lalll, and url'i ^lc\rd I'll a 
ao milt M| iiie'-lii-d -ir\(• 1 7') III Iniia li\ 1 111 . aidr, iindiiH'd at |e’ m -.iicli ,i u,i\ that 
the wlmiL* 111 till' ni.iU‘i i.il w as charjo! mi lu llir ii[']i<'i I'lid ol tlir virvi' .iinI i .iioi'd In 
rolldmvn Its wdiole h'liylli lolly hy^ of 11 m' pirn fm<'d ftmn duO wro* plai'rd in a ^lurt- 
lioii c\ lindrr 1 1 a 111 haiy and o ss m dianirlci, pi ia idrd w it li ri Imppin hn iiil iI'dih'iiij^' 
LIh; inaU'i 1 il i ntrinalh tin rr ii In 0 IU in liiydi w ri r .it 1 a' lird In 1 hr pm i pin i \, and (la* 
ryhuder was moll 11 1rd mi 1 1 uiinmit'N and had a \s iin h, h\ nican ' o| w hah llir (' \ liudrr 
was rotated slowIv lift\ liiia-nt ahmit. laoi nniiule^ altm ihe'oalhad hecn intioilncrd 
and l.lm cyliiidrr (doH‘d Alim tins li(*a(iiimit more m le'^^ ^Aiiies ’ weir prodmrd 
accordino to itir "trenylh of ilnm.'o.d, ;md iriiio\ril liy oeMin^ ihimi-h tin* ]aevioin]y 
dcMTihcdrMrve. d’lir [tin ri wlii'di did not hill llnoiiydi the iiirslie-i wrie ('olh'i'lrd, ami 
tile 11' total Wright, exprr^srd aa a pm rentagr oI llie hi I kg oi igmally takmi, gi \ eo a tlgiiic 
re})reseiiting the eolie--imi Tin* rxprrinieiit was lonally I'epr.ilrd Ihrrr liinr>, ami the 
nicaii of tlie most rbwely agrrmng drlmminalioiis taken 

Tlie Fivncli navy woikrd nndm 'imdar ( mdiLimi', evrept that the "hret-irmi drum 
was I m. long x0'92 m diainetri, t hr tliirr iadi.il iilt> 0 2d ni high, and tlir co.d to he 
tested used in pieres uf 0 o kg wmgdit. (l’'’rO'ig, ]• :l.> ) 

^ See “ Collection of the ('miiparal i\e hX pm mien Is mi tin; ('.ihu die Value ami other 
teclniically Import,ant l*i'o[ieitU‘''ol \anoU' Kind'ol ( oal,’' d/noar'-l r/'a'/iuono/diUK 
Appendix t.o No. Ill, IHTIkaiid Appendix to No 2:h ISStt; reprodiwed in A /. II IL- u. 
S.lk, vul. XXV. [ 1 . 01, It(77, ami \ol .\x\v. p. Ifk), lSH7. 
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Sonice or Kind of Co,il. 

Nil. 

Avoiuge 
Dcgl C(! 
of 

CollCMol). 

Highest j Lowest 

Degree nf 
Cohebiuli. 

lluniaiks. 

I. German Coals. 






pti Cent,. 

pel rent 

IKM rent 


Uj>]»er Siksiii 

10 

81 -n 

8C ‘87 

52 20 

\ 


IjOWoi Si]i“sia 


70 74 

00 30 

57-05 



Ijowci KlicMiiftli Wf•^tJ•halla 


r.c 71 

88 03 

2s 04 



and (o) Giis ooals 

T'.' 

73 48 

8,S-')“> 

f>'> -n; 


(Z.') Fat coals 

105 

40 37 

8G 50 

28 0 1 



(<’) 

U 

11 CO 

5i G1 



Aceoldliig to llic 

Aaclieii 

3 

GO ‘33 

G1 -00 

6.8-20 


W ini<’liii'>liaveii 







eyjH'liiiieiils. 

II. Koitl'.ICN (-’l)\l,S. 







pel cent. 

pel (Till 

IKS (Tilt 


EiiglAinl and Scotland 

10 

58 05 

Si 47 

13 08 j 


csjicci.illy (a) Caidill (S W.ilcs) 


■^45 

17 

i-j 

Kliilil olliei 

{b) Nf\\< asllc . 


■^55 

GO 

50 

Aii/in (i'as tir ('alai-s) . 


^30 

35 

•24 


Sulllf's.' 

III. <ll'K\lAN 


' 1C n ICS. 






pel emt 

pi'l'i eiit 

pel ei'iit 


Lower Riicnisli W’csljdi.ilia. 


53-31 

73 nO 

.11 7o 

Willn'lnisli.aeeii 

” 


Cl }<» 

G3'73 

rci 1; : 

<'\|iei iineiils. 

From this (able it ap[ieai’s 

that the Tower lihenish Wesl[)halia 


bi*i<|U(sttcs, with I p(‘r crnt., sliow u soincwluil.. hiw’hcr ;L\'('r;i^e <h‘'' I't'e 
of cohc.sioii Ui.'in all tln! natural coals (52'7l per cent) from this 
district, further, that theii- cohesion is some (i to 8 jier cent, ere,-iter 
than that of the fat, land, and smithy coals ( lli ;!7-44 IK) |)er cent.) 
which ar(! almost exclusively employed for hriipieitine. Of the 
Wiiriu district coals and hriijuettes the latter ae.iiu sIkjw a somewhat 
liieher cohesion. 

Accordiue to (lolipihoun,- tin' decree, of cohesion of eood hriipietlcs 
■should evnerally reach ,55 per cent. The French navy demands at 
least 52 per cent. 

The streue'th and durability of hri(|uettes depend u])on a variety of 
factors: the nature of the coal used, the hindiije- ui.’iterial, the denreo 
of finene.s.s, nioisture, the pro])ortion and intimacy of admixture of the 
two constituents, the tempei'atiire and length of hcatine before pressing, 
and tlie mature anil inaoniLude ol the ap[)lied pressure. Briijuettes of 
correct comjiosition and melhod of preparation rino hard like clinker 
brii|uettcs, show sharp edees when freshly pre.s.sed in the piTsinatic 
form, cruTiible only to a very limited extent under the ordinary methods 

• Willi.uii (*i)li|iiliouii, lliniiiille Maiiiifadun, tJhickiUih Essen, 18t)4, p. 1795. 

“ Gluckiiuf, 1894, p. 179.5. 
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of handiing, transport, and storing, giving at llie most only 5 per cent, 
waste in the form of dust, and re.sist weathering to a very Idgh degree. 
The latter property depends upon the, fact tliat in good briipiette.s 
almost every individual particle of coal is surrounded hy pitch, and is 
in this way [irotected against the action of air and moisture. 

(tf) '['he Dcns'ihj or iSjin-ilic, fli'oriti/ (weight of 1 e.em. in grin.) of 
good hriquettes made with eoahtar pitch is .alniost eipial to (he demsity 
of the natural coals from which they are pre[)ared ; thi.s varies between 
1'‘2 and I'4, the average being I'H. 

A speeilic gravity below I'lh results from insullieient pressing; a 
high density indicates a high content of ash, since the foreign matter 
accom}ianying coal (shale, etc.) is .spccilically about twice as heavy (2'7). 

For pai.dlc,lcpi[)cilie briipicttcs, whose a[i[iro\iinale volumes can be 

determined by multi])lying together the length, breadth, anil height, 

making eones[)onding deilnetions for the rounding of Ihe edges and 

iinpi'essions, the density can be calculated from the formula 

(I alisiiliile ui'iaht 

o-= or ilen.sity -- , ' - 

V viilume 

by weighing the brick and dividing the weight by its volume. 

((/) Tlir d s/( (oiiilriil' of hrii|uetles is somewhat lower than that of 
the eoa-l used in eases wdiei'e the biniling material is purely organic, 
such as hard pitch, resin, etc. In other eases the ash is more or less 
increased by the non-combustible constituent of the binder. A very 
1,)W content of ash is especially impoitant for briqueltes which have to 
be used oi' carried long distances overse.i, in steamships. In pre.ssed 
coals for ajiplication nearer the neighboui hood of the centre of produc¬ 
tion. however, a somewhat higher ash content, oi' the use of an inorganic 
binding material, can he allowed. It is usuidly advi.s.ahle to wuish 
inqiure coals bi.d'ore hriquetting, since in this way the ash content can 
be diminished to between !) and o per cent. The average ash content 
of briquettes amounts to .about 7 pel- cent. Twenty-three bi.uids of 
Lower Rhenish We.stphalia hriipiettes tested at Wiihelmshaven in the 
years lN7()-d(! showed an average content of li 87 per cent., while three 
hriipiettes from the Wurm district showed (J 7li per cimt. liri(|uettes 
containing more than 10 per cent, ash are generally of too little value 
for consideration. 

(e) The Wolcr (hinteiil^ can be traced partly to the natural moi.sture 

' For tlie ilrtca'iina.'iliim of adi, see Jimemiiiiii, tUc UnLitinJuslne und dit 
BnnnmaUriaUn^ li. Anil., 10(11), p, IS."!. 

* For the deleniiinalioii oi water, see Juiieiiianii, (.c., [). 182. 
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of tl)'^ coal (mine nioistiinO. partly to the “ watcrinj^ ” proc(‘ss lifted in tlie 
mim* to pr-cvmt tlio (lanm*rs arisiti;^^ from coal dust, pailly to tin- water 
usi‘d in tlii3 coal washin;^c and also to thi* c()ii(li‘iisation of part (»f the 
st<‘am hal into tic* mixture of coal and pitch imnicdiatcly bofon* [ircss- 
iui^- in th(‘ ordinary bi i(juct t in^^ p?’a<-tict‘. d’he amount of pit moisture 
arisin;^ from tin* so-calli‘(| water fermentafion is ^cmTally drtrrmined 
l)y tht‘ ^c‘o|o; 4 ical aye of (he coal Tlu' old^r a fossil I'url (h<' less uatei 
it contains uhen fresh Aceoidiny to lliockm.mn.' th(‘ [)ropoiti(ni ol 
tnoisliire in (he coals (d’ l(hnn'tatnl and Westphalia is about as 
follows.- 

(his ll.iiiiiiiy eo.ds up to 1 pi i < ent 11,0. 


(Jas coals „ ;i 

('nkiny coals ,, '2 

S[)lin( coals „ I 

Allllliacili' „ 


The tmideiicy nf dried furls to reabsoi l) moist iii’e ('h\'yros(‘op\') 
depends Ujion tlie yroloyical aye or tli<' fenneiilailoll rp(»( h and (lie 
chianicai composition. A yeoloyica 11 \ _\oi]iil; <‘oal is al\\a\s mon* 
hyyi’oseopie, than an older one Since (heoklr.si r<»als splint, foiye, 
and ^•okiny coals .iii‘ subiretcil to binpietliny, the iiiiik' moistuie is of 
Secondary importance in deteiiiiininy (he mois(iiir eonlmt ol ihe 
briquettes. 'I’he iiilliieiice of watciiiiy and the later inlioduciimi of 
steam IS also of little impoi lance, but the water remainiim fiomsiib- 
terraiH'an sources and fiom (he washing jiroee.ss is <if much yrealer 
moment. A hiyh content of u ater is a disail \ a ntaye, sim-r. in hi iqiieil iny 
with hard pitch, it I'enders (he internal bindiny and (tie apiilication 
of powiad’iil piessiin' dillieult, thmeby makniy the addition of l.iiyer 
quantities of tin' e\peusi\e bindiny inaD'ti.ii tii'cessaty <'nd liimiinsli- 
iny the ealorilic value and adaptabilita to stoiaye of (he [tnqtaied 
blocks (.'onsc'((Uently, there is every leasou foi- suitably di \ iiiy moist 
coals before inixiny. Accoidiiiy to Clohpdioun, the a\eiaye wat<'r con¬ 
tent of briquetles is !> pi I' ClUlt. 

(/’) Till' Cilloi'illi- \’<ihn of briqlletlixs must be .at least .as liiyh .a.s 
that tin' coal briquetted; as a result' of (he addition of pitch, it is 
usually soiui'W hat hiyhei- ( han that of (he crude coal. If tlu' eleiinaitary 
composition <if a fuel (in this cast' a liriquette) has hei'ii deti'iaiiined liy 
ciiennVal analysis, its Oieoia'tical caloriiic value -/.c. the total heat 

^ Pii: Ti/hni'Icih/iiif (hn Nirihii}iJ-iin<,i-h-]l'i‘-~tfiib«h,fii ^leiiiLJiki/heKjIniu.es m der 
zweilen JIaljte des VJ. Jahihn/idob, I9u3, vol. i. p. 
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generated on complete combustion —can be calculated by means of 
Dulong’s well-knowu formula:— 

, 8 i 0 ()c+.'U,r) 00 {[t - io) + lii’oos - (loow 

Tbe beat unit (II.fb) or calorie used as a ineasiiri' of Ibe quantity 
of lieat is llie amount of beat ueeess.u v to rai.se tfie t('mjH'ratur() of 
I ku. of watei 1 ('. 

As (leteriuineil directly by numerous eX|ii'nmenls, tliere are developed 
by tbe eoml)ustion of 

I ke- pmeearlton toearlrm iliovide . H,100 caloric.s. 

1 ,, ,, bydroerii to stiMiii . . dt,.>(tO „ 

I „ „ suipbur to sul|iliui dioxide . ‘2,'iOO „ 

To con\'ert 1 by ol water at t) tl to steam at ittti calories are 

necessary, this lieure is usually taken roundly as liOO 

'I'be tbeorel.ieal ealm’ilic vabu' is ealenlated by multiplying tbe 
pereentayje of eai'bon by X|(l(l, tbe availalile bydi'oeen (II - JO) by 
I}4,.a0(), tbe volatile sulpbiir by ’iiOt), and (iiidine tbe sum ol tbe products 
d’bis lioui’e IS dimmisbed b\' litKt x tbe sum ol tbe byoroseopie and 
c.bemieally combined water, since ibis water is evaporated diirine tbc 
combustion, loi w bieb pin pose a eeit.oii amount, ol beat is nec.e.ssary 
and deeie.ises tbe le at ol combustion develo[)ed. 1'inally, tbe, figure 
is divided by IDO. because pei'centagcs ba\e beenslealt witb 

T’be aceurae\'of lluloiig's loi niula, bas, bowawer, olteii been contostcd 
on vai lous plausible erciunds In any ciese, it Is advisable to make use of 
an ap[a'oved and relati\cly accurate caloriim li ic metbod, i c. to measure 
the quantity of beat e\ ol veil during combust mn direct ly by means ol a cal- 
01 imeter, For tbe determination ol tbe tbeorel ieal beating ellect of a fuel. 

Bertbclot’s (ailorimeter finds most lavour in laboratories, c-xpori- 
mental stations, and witb lioiler-ins[ieetion associations. 

A sample (about I grm ) of tbe fuel to lie tested is introduced into 
a completely closed eonibiistion ebainber tbi‘ calorimetric bomb—and 
completely liiniit in a few seioiids in an atmospbere ol o.xygen at about 
2.5 atmo.spberes pressure, tlie use ol lempeiatiii'e oi a known ipuintity 
of water surrounding tbe, eiimlnislion cliamber lieing observed. From 
this, tlio number of units of beat given by the fuel can be ealeulated 
by means of a ccmp.uaiively simple formula. This tigure, calculated 
to 1 kg. of tbe fuel, gives the " beating value.” 

The latter is defined as follows in § 111 of “ Normen fur Lcistungs- 
versuche an Dampfkesseln” (rules for testing steam boilers):— 



,'fTsSuo is estimated on 1 ■feg- ofthe^^^naj c<jnl wi^idp 
fo^’iWlv ^moisture, ett. the caIculivtjion'-i8'Jriade wndBr;"^ 

■’ e£S9Uin^ion tliat the hydrogen in the fuel is buriitto steainj aii^ .tha 
the moisture-remains in the form of vapour. Consequently, the followin' 
.'points must be considered':—Liquid water is obtained as a final prc 
.duct in the combustion of coal in a caloj-imcter; the Iwnih stands! 
water at 15-20' C., ,so timt tlie water foi-im'd by the condaistion of th 
coal condenses to the liipiid foi-ni on its innei- walls The nnmber of 
units of heat rofon-ing to li(|nid water is known as the heat of combus¬ 
tion, and this figure is used only in .scieiitilic, evperiments. 

In order to obtain tlie “he.-iting \aliie,’' llie heat of evajjoration 
of the water formed mn.st always hi- sulilr.-icled, heeau.se in tlie ajipliea- 
tion of fuels fur heating;, the liot i^.-i.ses aie in every ea.se taken away 
at so high a temporutine tliat the water fornied i-erriairis in the stat 
' of vapour. Coirscquently, it is inrorieel and liable to lead to error to 
describe the “heat of eomlmstion ” as the'■ healiiij; valueor “ upjier 
heating valne,” as is often done in eeit.ilieates reeonniieniliiig the use 
of certain coals or brands of bi ii|nette.s. 

lAir tlie practical [lurjHises of liealnig it is inqioNsible to apply tin- 
whole of the lieat of eonibnslion The v.irious modern caloiiinetors 
of Mahler, llenqiel, Kroek. r,'' and olhers de[)end n|H)n the sami' priiu-i[ile 
and are geneially to he re^.inled as variations or iiiiproveinents of 
Borthelot’s arraiigenieiit. 

Caloriiiiotric nieasiirenieiits of various kinds of coal made in the 
laboratory of the .Magdi-lnirger \’rieiii.s fur I lampfkessellietrieb in the 
years ISOti-lbtli) gave the followiiu; results'' — 


Vani'ly of Ooiil rested 

No of 
'I'l its 

Mean lloatiMj; JCflfOt 

((.',ilw.) ileUTiiiiifd 



ciilnjiiiiel 1 ii’.illy 

Wi'slitlbilm eiKil 

42 

Ale-Ill 7a2o 

Silfl.siaii ,, 

7 

,, t;9iu 

Saxmi ,, 

a 

,, a.-no 

Knglisli ,, 

22 

„ fnsro 

Holieniuii ,, 

4 

,, 4700 


* H. banglieiii, “lleizweit odci- Verliu-iiuiingbuafiue t” / Jhinorhofile, ]i)02, No. 
39,pp. 485-4()7 ; Z/. aiifuntiull, Chnn,,-, 1900, j. 1235. 

* “ Kaloiimctcr imcti IJei llielut-Miililer iiiit al.gi-umfortei- Emnchtimg dcr Verbren- 
nuiigslioiiibe nacli System Di- H. KriHkei-,’’ Z. f. J!.-, 11 ■ u. .S' II'., i Pr. St, 1901, B<1. 
49, p, 349. Gi-aefc, “ K.'iloi nueli-i.si lie UtUeraimhimgen von Kolileii,” Z. Bmitnkohii!, ' 
1904, No. 10, )ip. 121-123. Gr.iefe, “Aiis dcr Praiis der Koliicnanalyse,” liatda, 
1904, No. 18, pp. 237 -213, init Abb. u, Beseliicibung der lieinpckscbeii floinbc.. 

^'Z. des Ver, IJeulich. Iity., 1899, No. 12 j and Gluckauf, 1899, p. 404. 





iJ:e given :■ 



Averap. Olicinicul 
CoilijMisiljuji. 


I Ift-at Uiuts 
j , , P'" '<>!. 

I (lltlliTMlIjioil 

I til Clllull- I 
I ilirtfi). I 



Wasliodlat ooiil mil. j Call.,,,, 

7'" V"'' 

of tlic Ki.liiia- Mill- I OvvltIi 
iiigCu., AU„m's.(.,i_i j 

' U'.ii,., 

Bnijiicttes of s|,liiit 
ami , 10,1 Ciikiii}; coal 
fioin ihe Williol,,, 
aiialtuf till'(icwi'i'k- 
slialt VicLoiju al 
Ku|ifi'i(lip||,'.i 



liruiiiuttc. „f 
ami aiiiiiliy c,,] 
Bto Ai'cli,. 
liaUM'i T,dll,III •' 


ls2,'i + 


7-107 


(’iirlinii 
J lyiliD^'cii 

Ow^Ct, j 

•''Illj'llIlJ 
Av|i 
W.llrl . 


’Jl 

1 (If, 

] 

7 •'('> ' 
1 ’O'l I 


I>''tci-I„„„.,| i„ 

"I llm Miiiliii-Oo. at liiKthum ' 
'll"' laPoiatoly of tlie 
J-Wl"l.iiroci' Vcrclna ft,,. 

i)aiii|.lki>..oHii'tiii,|i_ in ISOO, 


.. 


Kn'‘i. 


iS.iwilu.'jt iii'i i(‘j, 

Bofl I..OWU coal 

I'rowii-coal l,r„|i„.K,, ' 

P'oliinull,, l.iowii coal 
‘‘ailchiaii coal , 

S.axoii coal 
Wcti.liaii,, coal 
Kugli,.!, coal . 
f’oal p!,i]iicttc.. ' 

Anthracite 
ParafiTin oil . 

Petroleuiii 


Heating Value „, Cak 


3,400 

V,70tl 

1,900- 

4,600 

.3,000- 

.',,300 

6,100 

0,600 

0,000 

6,100 

7,600- 

9,800- 

10,300- 


4.100 
4,800 

3.100 
6,400 

6.500 

7.500 

- 7,200 
7,900 

- 7,800 

- 7,700 

- 8,600 
- 9,840 
10,330 


‘ Gliickaiif, laoi, p. 16,0 
‘ Gluekatif, 191 . 3 , pp i<;i 4 i 2 i 5 _ 

“ Gluck,iiif, 1900 , No, 31 . 

t from Polster’aA'a/cdcr/w Kohhmnlermentm, vol. k., 1904 . 
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RIIIQITETTES AND BHIQUETTINO. 


Next to the theoretical calorific viiluo of a fuel or the number of 
calorics of heat contained in 1 kjj, the number of kff. of water at 
0° G. which can he convi.'rted into steam at 100° C. by 1 kg. of the fuel 
is of great importance in .judging its value. 

The evaporative power can only be determined by evaporation 
experimentH. 'I'lic! resulls for one and the same fuel will vary with 
the arrangfunents used. tlu‘ boiler system, tlu^ <*onstruction of the 
whoh; boiler plant, and the metlmd of e()ndueting the e.xperinu'nts. 
Comparative e.xpei imeiits with dilleient fuels must tlierefon! be-made 
in one and the same e\aporation ])laut- by methods similar to those 
generally employi'd. as is always done at the K.aiserlielmn Werft zu 
Wilhelnishaven.' In the following table the results obtained for the 
evaporative ])owers of Lower Ifhenish Westphalian and Aachen coals 
and hri(|uett(!s at thi‘ l.dtir institulioii dining the years I!S74-1SHtl ui'e 
shown, the calculated mean v,lines together with the highest and 
lowest figures being given — 


Hliiml ol ('o.il li'strii 


W.il. Mit o'' (' (‘\ dp(.rail'd l.y 1 kf». 
lit l’n<|ni'llc 


Di.stllct III ^ii.yiii and iviiid III C-hil. 


LfiW(‘i Ithenish \Vc-.t|'!iidii 
(a) <Ins fiitil ... 

{h) Fill fio.il .... 

('■) Nun <‘iikinujniil sjilnit oi.al 
Aatijicii Wuim ili-stiict (ll.iiiuiiu ,uid 
splint CUfil) 

Kii;,dan<l and Scntlnud 

II 


Lower RlieniHli Wfstpliiilia . 
Aaidutii Wmni distni't 


Nu 

Ml -in ku 

lli.uhosi k-j;. 

1. ('dm 



‘2 It; 

S 196 

9 277 

7 

7 512 

8-295 

171 

s 114 

9 277 

1.'. 

7 913 

8 517 

! 

S 6 1 1 

8 776 

10 

7-980 

8-569 

Ri;i<pti': 

'I'l'.s 


23 

8 635 

9 161 

3 

8 383 

8-661 


la.lWttst ku. 


»3d99 
0-199 
0 936 
7-029 

8 582 
6-888 


7 030 
8-155 


From this tabk' it will be seen that the iiknui evaporative power ot the 
Lower Rhenish Westphalia hriipiettes tested (,S (id.) kg.) exceeds that of 
the whole of the coals tested from that district hy 0-439 kg., the ga-s 
coal.s hy I I23 kg. the hat coals hy 0 191 kg., and the forge and splint 
coals hy 0 732 kg.—a striking testimony in favour of the hriipiettes. 

Later, Wilhelnishaven - experiments have given the following results 

I See the rlescruition of the testing jilant luid iiictlinds in Mamie-Virurd'iiiinij^laU, 
Beiltige /.u No. li>, 1S70 , aiel Z f. /.' 11.- a S IF,, vol. x\v,, 1877, ])p. 6-1 and 7.5. 

^ Z.f HampfLisd- and Maxchuieaioesen, 1908, No. lH, pp. 112-113 ; and Stahl and 
Eisen, 1!)U8, No. 2(>, p. 899. 
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for the evaporative powers of coal l)ri<(iiettes from Westplmlia and the 
Warm district:— 



K'-' 

xtr.im I'l’OtllUVki It)’ 1 
o| 1*1 lijlH'ttO. 

l'’rie Vo^rcl uimI Uim ili"Ilt 


S _>() 

Vi- lor ... 


H sa 

inlilliaiHei Ticlliuii 


s 02-'i (12 

llnkul.s .... 


K’J-J '1 02 



S i _- 9 - 19 

Ni'll-Isi't loliu . 


s :!() 9 75 

IIiiijiK It.i's fioiii III-' Win Ml ill'll Id 


0 :i;{ s (.6 


With rf‘:^;u‘d to the lieliin ioiir nl coal htiijiiriD-s in the liie, it is to 
he remarked (hat welhpiepaied hnijiielies made wiili [lileli as hindine 
material ecnerall\ ii;nile easily and hiiiii leeiilarly villi a lively tlaim) 
without erumhiine ami ;;iy me oil' much smoke. Their hehavionr 
de|)ends especially on the propelties of the eoiisl i( iieiits, the amoiilll 
and deeree of (itieiiess of the [liteli , upon the way in which the 
hrii|ne(ti's aie made, and upon (he sli.i|ii' and size of the hrii(uettes 
or pieces ol hriipielti'S W'liieh are chaiyed oil the tire. I!ri(|ucltcs 
of very splinry mtlirai'ili' co.ah m coki-diist iynite with ereater 
dilliciilty than those pieparcd liom eo.ii eoiitaiiiiiie more eas, anil 
are not so stahle in the lire, since (he pitch metis and run.s awuiy or 
burns more lapidly ilian the .nilhraeile pailicles In order to avoid 
this, il has now heeonic ecnm-al to mi\ anihracile or coke slack wu'IJi a 
eertaui 'piantity of more hilumiiious coal, fat coal or fat diamine coal 
heine the hest, which has at the saim time (he aihantaec of decreasine 
tlii2 aniotitit ol r\jn'it,si\(■ pilcli iH fi'ss.u y Small l)rii|U('ttcs ignite iiioi'o 
easily ami burn imirr rapnlly (han lar^nu' otic.s, sinco tlicy expose a 
greater Hiirlaee Kou;L4lt Irachnol suila<v“s aro mort^ favoiirabb; to 
ignition than smoolh jiir.shrd surbiecs am) imaliuin-sized 

bri(|Uettes arc <-onsi'([uenMy, especially ai- the beeimiiii^r (>t‘ (itin^ ami 
whej. rapid st'am j;enei.ition is re([uire(|. iiroken into suitabh^-sized 
pieces (I'dJ Indore use (sen ainive, p 7 ) When the lire is 
tully ali;^dit lare-e unlu’okeii l>rii|m‘tles can be ebar^ed. 

With brii|uettes made fiom splint and semi-fat eoals it is advisable 
not to poke the (irt*. On the otlier hand, it is neet'ssary to stir up tht,‘ 
fire now and then when fat-e<ial bri(|uettes are used, lieeause of the 
caking propertii's of tlie fat-coal i)articleH. The devclopim-nt of STuoke ^ 
is usually less in the ease of briijUettes than with the natural coals. 

* idolater’s Kiilc7i(Ur Jur KohU-nuidtiSlrie, 19U4, p 125. 



attending to-thf ’fires care,should peiaken ; 
rthe briijir^^ close to the furnace opening , at- first, when the’ 
^ ignition passes through‘the whole of the flame 

i'^wgely cop^mod. Tl\,o development of smoke has been observed , 
jl^p^4n,„ft!i:^ei5inerits carri(!(l out by tlio Kaiserlichen Werft m 
* ' ^%'eoause ibis is of griiat importance in naval ships. 
The pressed coals from the Wurm district and from Lower Rhenish 
Westphalia, tested in the p(!riod from 1874 to October 188(1, .showed 
that only— 

ed d(ms(‘ black smoko. 

semi-dense dark grey smoko, 
tninsparent grey or brownish smoke, 
still lighter grey or browni.sh smoke, 
thill, .scarcely visible smoke, 
no, or ahi'iost no, smoke. 


1 brand of brii|uotte.s evolvi 

2 brands „ „ „ 

2 „ „ 

fi » ,, ,, ,, 

'12 „ „ 

"4 „ „ 


The latter brands iiicimled briipieltes from the coal boundary of the 
Wurm district. During the combustion of untreated coals from the 
same 80Urce.s a not inconsiderable development of smoke lasting 8-12 
minutes was observed. This favourable behaviour of good briipiettes 
can probably be traced to the fact that they are of uniform density, 
and that the combustion is promoted by the iiiiiform and slow distilla¬ 
tion of the jiitch whiidi assists ignition.' Tii this connection co,al 
briipiettes appear to be s|iecially adapted for the reipiiremeiits of the 
navy. Chemical methods for the e.xamiiiatioii of coal brii|Uettes have 
been dealt wdth by L. .1. (donstam and R. Rougeot in Zurich.'^ Special 
importance is attached to the treatment with carbon ilisulphide in 
• which good pitch is for the most part soluble. In briipiettes the 
■ content of matter soluble in carbon disiiliihide should be not leas than 
5 per cent,, while the content of volatile constituents should be not less 
than 16 per cent. 

1 /./. II -, U.- II.. .S'./K., vol. I., 1!W'2, p. 2ly 
* (lUickuuf, Kssi’ii, I'.IUI), No. 10, pp. 4SI 4!ia. 



SECTION II. 


THE BRIQUETTING COALS AND BINDING 
MATERIALS. 

A. BRIQUETTING COALS. 

Aiyniorni] ;||| kinds ol' {'Oiil I'.ui !«■ ivndiH’d , Hill'll, ililn t(i briquetting 
by tile iiddiliiiii ol .i iiioit or loss siiit.ililr Iniidiii;; iiiaU'riiil, inily certaiu 
viiriotii'.H arr bi'ii|Mi'tti'il (o niiy (■onsiili‘i;il)li‘ cxlcnl in practice. 

In Ijowrr liliriii.sli WrsIpli.ili.i uliicli is liy f.ir tlie most important 
. coal-ljriipii'ltinn ci'iitre oi tli'niiiiiiy, Ihc follow iiii; oeiieral comlitioua 
prevail. 

.Since tliere is usually a iiiaikel for lumps anil iiiixeil coals of every 
de.scriplion, only sn .ill coals come into consiileratioii for bi’iquettiiig. 

1 (las-llaiiiiiic' and e.is co.ils aic used least of all. 

2 Fat coals conic next 

n Seiiii-fat or fat-llaiiiiiie coals ai'e more freipicntly ii.sed. 

4, Siiiilliy and bard coals are used most of all 

1 The eas-llaiiiine and nas coals from tlic up|)er portion of the 
carboniferous formal ion in the abo\e district arc distinguished by 
' special liaidness .mil colli sion ('lec llie table on p. l-t), their degree of; 
cohesion being, on the a\eriige, o\ er .'lO per cent Tile .small coal not 
used for liiimc consumption generally liinls a good sale in industrial 
and mauufaeturiiig undeitakings siicb as luiek kilns, lime-kiln.s, illu¬ 
minating gas nianiifacturi', etc, ('oiiseipieiitly, allbongli the material is 
well adapted to siicee.s.sful briipielting, it is usually only applied under 
sjecial conditions, namely, as an addition to Ibe .small liaril coals. 

' . 2 and 3. The fat and semi-fat coals are not so coherent, their co- 
hesioii being often under 40 pei- cent, and tlie enormon.s quantities of 
s^k and dust produced are for tlie most part coked, tfthei'wise they 
/gftl^ibriquottod, especially where there is a poor .sale for coke. Tha 

used raaglres about 20-25 per cent, of the total coal brii|uetted, 
28 



24 


BBI(}TTEri’E.S AND liRIQURTTlNO. 


rci)uiros the l^ast adrlitioii of tiindiiig mati'i'iiil, and yields hriquettps of 
the higluist calorilic valuo. 

, 4. The smithy and liard eoals form the greatest proportion of tlie 
coals briquetted (alxjut 70 HO per cent.), and their decree of cohesion 
usually falls below 40 pin' cent. Formerly tlu'i'e was no adeipiate 
outlet for the slai'k and dust wliicli were continually produced in 
larire i|uantitleK, and for the most part lay in the minine companies’ 
yards as a valueless waste product, 'I’he iidrodnction of liriquettine 
wa.s a solutrion of the pi'obh'iii, and was at once ajiplied to the 
jfreater part of these small co.'ds When this is not done with the 
whole output it has of late hecome jiossihle to hum line coals on a 
.special ftrate with an iindeicurrent of air (Kudlic/, .system of tirina, 
etc.) with adv.'intaei'. 

The result is that a not inconsiderahle part ol the sm.-dl smithy and 
hard coal is now usisl ,at the mine it.sell and in the, neiahhourina 
industrial jtlaids for the heatina of hodeis, ('tc. In recent times 
another mcthoil of ntdisine especially the spliidy anthracitic coals has 
been di.scovered, namelv, tin- comhustion in siecalled eenei'.-dors with 
the object of [ireparina a chca|) heatina or power a.-is (producer aas) 
used directly for drivine aas enaines which in tui'n ser\ti more particu¬ 
larly to drive dynamos. 

This e.xtraordinai ily important modern development has, howevi'i', 
done very little injury to coal briqui'tlina 11,nd coal and anthracitic 
slack arc only very shahtly adapted to hiiquetliiia by themselves or 
even with the addition of haul pitch alone as hnidina material. Satis¬ 
factory results can, howe\ ei, he obtained by mi\nia such matei iais with 
a more or less eakiny coal, by miMiie lime or .some other suitable 
material with the pitch, or by usiny a binding matei iai of ipiite a 
dilt'erent nature. 

Tn the Ihiited .States of America sever,al brii|Uette factories ha.vc 
recently been established on the Atlantic I'oast to deal entirely with 
Pennsylvania anthracite slack with, according to nqiort, the be.st of 
re.sults. In view of the I'norinous cpianlities of tine coal and dust pro¬ 
duced yearly at the Pennsylvania pits by the crushing machinery,' its 
appreciation in value as a result of hriipietting is of the utmo.st import¬ 
ance. Coke slack behaves liki' anthracite .slack. Pkirther information 
on the varieties of coal hriqnettcd in the various coal districts is given 
in Section XL, “ ('oal-hric|Uetting .Statistics ” 

' Klose, “ Die Aufhercitung her Steinkolileii m den Vereimgten Staaten von Nord- 
anierika,” Z. f. a. Z.PF., vol. xlu., ISUt, p. IIU. 
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The Preparation of Coal for Briquetting.—gniinH 
of coni slack and dust used for l)ri(|ui'ttine vary from 11 oi' 10 to 0 mm. 
in si/.c, arc of various .sliapcs—almost cuhiral, laminated, splintery, 
granular, etc.—and are frei|uently more or li's.s impure owing to the 
admixture of ()artieles of useless slone, such as shale, samlstonc, 
bituminous schist, pyrites from the mine, the associated strata and 
debris from the coal beds. 

.Small eo.'d of such a iiatuie is. Iiowewr. not suitable for brii|Uetting, 
but re(piires a further preliriiiji.n v wet or dry [)ri'|)aration which ha,s 
two di.stinct ohji'cls in \ iew 

(1) liemoval of the admixed impurities as far as possible. 

(2) lireakiiig up of the coarse eo.il particles and complete mixing 
of the tine coal nith the coal 'lust 

The jiri'paralloll is either carried out in both directions when the 
coal smalls preferably after |ire\ lonsiy blowing away the dust—are 
liist washed, then dried, and linally reduced to the necessary state, of 
di\ision and mixed, or sub|ei'ti il to the last operation only. 'I'hc purer 
the line coal ii.sed for hri(|iietl iiig, the less ash there is in the brii|Uettes 
obtained, and at t he same 1 1 me t he giealei the calorilie, value and similar 
properties (as already laid down on p, l.a r/ .snp) compared with those 
of the coals Op the othei h.ind, care must be taken, particularly with 
the llnest of coals, I hat the wet Separation of the impurities, especially 
the paiticlesof mine clay, does not lead to considerable dilliculties in 
VII w of the adhesne teiideiiries of the latter, and lead to expense as 
regaids plant and maiiilenanee which could easily have been saved. 
Washing IS con.sei(Uenlly omitted on prinei]ile when the small coal 
contains only a moderate am aint- of ash (•S%-lt)7d, and is u.sually dis¬ 
continued when the ash eonleiit is a few per cent, higher. However, 
small coals coiit,lining o\ei 12 per cent, of ash are invariably subjected 
to a preliminary washing if they are intended for hrii|Uetting. 

In England coal washing is not geiier.il, and is carried out at a few 
plants only. (Inly the jiurer sorts of riddled coals containing less than 
to per cent of ash are brii|Uetted. 

With regard to the linene.ss and degree of admi.xture of the briijUet- 
ting coal, it must he remarked that the presence of a certain amount of 
dust, distributed as uniformly as possible amongst the somewhat 
coarser grains of coal, is absolutely es.sentia,I to the production of dense 
strong briquettes; on the other hand, coals consisting wdiolly of dust 
can only be brii|uetted with a di.s|)ro[)ortionately large amount of 
binding material. The higher the content of dust the greater the 



snj-f^efof ilw. coal particles exposed and the gmter the amounli of ' 
, fitcli required to ensure solidity. ■ . ^ 

Preparation of Ooals.^ —In the ordinary wot methods of dress- 
; in]l^..^,als broken to below 80 inm. are first .sorted into four classes of 
' •nuts between 80 and 10 nun. and fine coal of below 10 mm. by means . 
■•:of rocking table sieve.s or revolving drum sicvi'.s. They are then further ' 
worked up on an equal uunilMu- of co.-ir.se-grain s(!ttling machines; the 
flue coals being troate<l in liin'-grain .settling macliine vvho.se com¬ 
paratively large-nie.shed slieet .sii'V'p i.s covered witli a settling bed 8 to 
. 10 mm. thick made ol Norwegimi granite or (•oars<' slates. In tlio rear 
...portion of every settling macliine the settling water is depressed and 
allowed to I’ise again in rapid snecession either hy a piston driven 
rapidly to and fro ironi an eccentric rod oi‘—in tlie llaum-Herno 
.system—by a current ol' low-[iressnre air introduced in a line .stre.am and 
allowed to escape. Ily tiiis means tiie I'evei'se motion is eommnnicated 
to the vv'ater in tile earlier settling tanks on tlie princi[il(> of the com¬ 
municating tulles. Wlien elev.ited I lie Water lifts the lied of fel.spar or 
■slate from the sieve, tlirougli wliieh it rushes ami waslies the impure 
sinall coal hy carrying tlu' liglder pariich's higher tiian the ganguo. 
When the watei' lalls tlie particles of gaiigiie sink lower and lower 
with each stroke until tliey liiiaily fall through the sieve into tile lower 
settling tanks, where they are ii'iiioved hy a worm conveyoi' or hy 
some other means. The coal particles are lilted higher and higher with 
each stroke until they reach the surface and are removed hy the uver- 
'flow of water. 

In the modern ri.-ium ’ .system of washing, which is already in use 
■at anuniher of works, treatment is cirried out in aecordauee with tlie 
inaxim “ First wash, then classify.” 'I’lie whole of the coal delivered 
(80 to 0 mm ) liefore sorting into nuts and small coal is placed in a 
bed settling miK.diine (driven by compre.ssed air) and freed of iTannue. 
.Only after this .are the vv'et-washed coal.s separated into thi' various-sized, 
0 _uts and line coals hy means of a classifying "drum. This procedure 
presents many imjiortaiit advantages, whieli cannot be further di.scussed 
here, but still leaves something to he desired in resjieet of the purity of 
the product. As a result, an after-treatment of the fine coal in a special ' 
sorting machine becomes necessary. In well-conducted and careful ■ 
Coal,washing it is usually possilile to reduce the content of gangue m '- 
ash to' below 9 to 5 pei' cent., and in .some eases even lower. The cdsi h* 
of Wishing is about 20 to 80 pfgs. (2.Jd. to 31d.) j«;r ton. . ' 

y ' (lluckauf, 1802, pp. C68-fi(i0, and plate Ixxxi., Hhs. 6 aud 7 - 





^ nititfeliydratiorof Washed Coftls—WasK^ coals i^aquiro a cer¬ 
tain amount qI drying Before the final crushing and inixiiig. Tins 
hun Bften bB done simply by allowing the coals'^to stand in wooden 
boxes. After twenty-four hours’ .standing tine Coals under 9 ntitt. in 
size will lo.se 12 to 2.5 per cent, water. If after such trcatniCnt tlie 
moisture content i.s .still ]() to 12 per cent., eentrifngal machinery can 
bo advantageously applii-d for further ilrying. 

In the Dortimnid .Mining (’ominis.si.in district the eomplcte practical 
dahydratioii of washed line eo.al ts nou often ell’eele.l in masonry drying 
towers built with poekels and ju-ovided nith lilters (Schiiditenmum 
& Kremer, Dortmund), m larg,' iron storage and drying towers 
almost closed l)elow .and litted with .a central tid.idar sieve (Baum, 
Herne), in tlie dr\ing lowers of the llninholdt. iMigiiii'oring Co. (if 
Kalk, or on endh.s.s sieve like drying hells whi(di travel very slowly 
(Baum, Hiimholdt), 

Die Ki.senwerke Oerlaeh ly Co nsi‘ eithi'r masonry drying towers 
through which eliain-liand eoiiveyois pa.ss, or their recently patented 
ceniriliig.al drying a[)paridns,' for dehydrating washed small coals and 

shme.s. Such an apparatus.. of an enelo.sed vertical .screw caused 

to rotate rapidly. By moans of a hori/oiifal .screw the wot small coal 
IS delivered on to the l,m,.st turn, llirown against the cover, gradually' 
carried upn.anls Ironi iurii to turn, and delivered at the top, dry. Tho 
lowet part of the cover is provided with sieve openings. 

In tio.s way, a.s in the eentrifngal iiiaehines used in sugar and salt 
factories, etc., a. hi'-ge l|ll,•llltl|y of tile uati'r is thrown out. Tho 
residual watei is fiuther lifoiighl to evaporation as aliove.aiid removed 
by suelion through liole.s in the .screw shaft, do hasten the ovapora- 
.tion the cover is hinlt with a doiihle Hall .so that it can bo stearn- 
■heated. 'I’he material to lie dried has to travid a long way on' the 
spiral in spite of its rapid inov enierit. In a iioriiial apparatus of 5 m,- 
in height, 1 111 . in breadth, and 7tl cm between each turn, the distance 
amounts to 7« in, Thts ade(|iialely explains tlie etlicieiiey of drying 
etrected by centrilngalising, .Siieli an ap[iaratiis will deal witli 10 tons 
per,hour. Further advantages gained are us follows :—Con,sidorably 
more rapid and bettor ilebydration than i.s obtained with the drying 
towers,'and at the same time les.s power i.s consumed 2 H.P.) and 
ijlb depreciation is lower. 

r * modern and host organised systems of coal wash- 

f factory (at tho Hageiibcck Mining Co., built by 

* Gluckaid, 1902, p. 869, and plate Uxjiv. tig. 1. 
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BBigUETTES AND HBiqUETTINO. 

Schlichteriiiann & Kremor) is illustrated and described in Section XL, 
“Complete Coal Briquette Manufactories.” 

B. BINDING MATERIALS.' 

General .—It ha.s already been pointed out in the Introduction that 
a .special bindinf; rnateriid i.s iiidispen.s.'diie for tlie [)repar.'ition of 
bri(piettc.s on a iimnufaeturirie scale The bituiriinous matter in iion- 
antliracitic coals only Ixm-ins to soften and form a soit <jf binding 
material at liigli tem[)eratnii‘H As a resnli., the pressure must be 
increased to such an I'xtent that the work heeomes nnprotitahle. 
Any possible, heating of tin' ni.iss ilnring c,<jmpre.ssion by means of 
special a,p[]li,ances leads to other dillienities, e </. the press i.s strongly 
attacked by tin; healing arr.angi nients, anil the workers sutler from 
the great Imat and the noxious vapours 

Since the veiy eaily days of the |iressed-co.al industry a large 
number of diireient materials have been applied, or at least proposed, 
for “ binders ” on the (‘xperinient.al or mannf.ietnring se.ale Allhongh 
coal-tar pitch (hrat) and, after pilch, a eerl.ain kind of resin, have for 
a long time been recognised by hotli theory and practice to he the 
best and most generally ad.apl.ihle and are, as a matter of fact, used 
almost solely (seldom \sith any addition), the elliats to lind another 
binding niatei-ial have not been .ahandoned np to the pre.seiit. 'the 
grounds for this lie princi[)all)' in the prii-es of pitch and resin, which, 
in .spite of quite considerable lliictn.dions in dill'eient years, always rule 
very high, and at the [iicsinit time have heconie very costly. .Since the 
economical value of coal liriqiletting i.s hugely iletermined by the 
expenditure on binding materials, thi' search for a cheaper material 
appears to be I'xplained and justilied. 

Moreover, the scai'ch allects the binding material lor anthracite or 
coke slack. Hue dust or ore slimes, etc., lor the hriipiet.ting of which 
coal-tar pitch or resin is not suitable without the admixture of other 
materials. 

Binding materials I'lin he (li\ided into organic ami inorganic sub¬ 
stances ami snlistanecs of organic or inorganic origin. 

Organic materials piosscss the great advantagi' that they themselves 
burn and contribute to the heat generated, whilst inorganic materials 
are incombustible, ah,sorb heat, and increa.se the content ol ash. Accord¬ 
ingly, inorganic substances cannot really be regarded a.s binding 

‘ Prewsig, 1,SS7, p. liS). Stegei-, “ Bmdcmittel fur Brennstollbriketts,'’ Z. f. B.-, 
K.-tt.S.-lK., vol. 1., 1902, p. 311. 
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THE imiQHETTlNO COAW AND BINPINO MATERTAUS. 

raateriala. The fact is, they are used only in small (juantities as 
additions to organic substances, and recommend tln'inselvos because of 
a low price as well os by exercising a usefid action in some direction 
or the other. 

In every ca.se the following is expected of the biniling material:— 

(1) Tli.at it permits of the [irTparjilion of hrii|iiette3 whiili conform 
ti) the speeilieations already l.iid down (eompaie pages xxv and 4). 

(2) That it can be ohtaijieil in l.-irge (|naritilies of uniform (piality 
at such a price that the costs of the necess.aj'V amonrd, together with 
the costs of incorpoi'ating it, leave .a moderate prolit 

With regard to (I) it is to he remarked (hat the minor properties of 
till' hrii|Uettes, esjieeially ,i somee hat highei eonleiit of water or a.sh, can 
as a rule only he taken info account on hn\ iiig, in the case ol inihrstrial 
briipiettes which are to he used in the iieiglihoni hood of the centres of 
inoduction without long storage In the following pages the two 
apjiroved organic hinding matei iais, pilch and resin, are lirst dealt with, 
especially with regal'd to their piopeitie.s, testing, and application, the 
other organic, the inoig.niic, and compound hinding materials being 
.subsei|Uently more or le.ss shoifly de.scrihed 

I. Pitch (b. brai, (lei Das Steinkohlenpech). 

When coal is suh|ec|,ed to di}' distillation, gas. 1,ar, and ammonia 
liipior aie ohlaiiied as (list illales, a bile coke reiiiains as a rii.sidue. 
The plieh IS obtained from the tar 

(to.'d tar' (ijdiii/i'iiii ill' hull illi’, Sli'i itliohli‘i'l''i‘r} i.s a more or leH.s 
dark-colonri'll, oily, usually \ iscous mass of jieculiar smell, it con.si.sts 
p’.incipally of h_\drocarhons, hut contains in addition other neutral, 
acid, and basic bodies. 

The pioportioii of the coiisl.itiients depends on the composition of 
the coal and the conditions of the di.stillation, particularly on the 
temperature, mode of action of the heat, and the size and shape of tlie 
disiillation vessel. Tar was formerly only obtained as a bye-product 
m the nianufiicliire of illuminating gas, the coking of coal, the working 
of certain metallurgical blast-furnaces fed with raw coal, and in the 
manufacture of producer, oil, ami water gases. 

by far tlie kargesl ipi.mtities of tar have alivays Iwcn ohtaineil in the 
mimufactiirc of illimimatiiie gas.- The distillate evolved from the retorts 
consists of ammonia liipior, tar, and gas A large part of the tar and ammonia 
liquor condenses in the Iroiigli-sliapod vessel li.df tilled with water attached to 

‘ Born.stem m Daimner’s IhiuiWni'h dtr Jientisihm TixhnuLijie, vut. iv., 1808, p. -ISO, 

* IMd., vol. iv., 1898, p. 230. 
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'(. dfp8‘)^er the surface of the liquid, the remaining tar,>carried away from the 
- '.tn^s by the gases at 60°-100” 0., is collected in the Coolers (condujiwrs) anjl' 
; thb •scrubbers which servo to purify the gas. According to Schultz, of 100 
parts of the tar obtained from Knglish coal, there is found about 61'6 per cent: 
j in-tho traps, 11'8 per cent, in the coolers, and 26'8 per cent, in the scrubbers. 

Irt a similar mattnor tar is obtained in the modern coking plants, such as_^ 

. the Otto-Hoflinanu and other systems, alneli arc provided with ap)iliaiieos for 
.tlie_ separation of the bye.|iroduets, tar and anmioina lapior, and are often 
'."equipped for tho further treatment of these materials, siieli as the |irepHrati(in 
of the various tar distillatos -ben/ol, [iiteh, and ammonium sulphate. The 
manufacture of these bye producth lias alieady attained eonsidenible magnitude 
•in Germany, principally in l.mver lllieiiisb Westplialia, Iqiper and bower 
Silosla. 

lilast-fiiriiace tar is lecovered .'iliiiosL solely in the west of Seiitlaiid, wliere 
bituminous coals (splint coals) are still used diioct insteail of coke. The tar 
collects cliielly in tlic iliieg.is mams. iSimilarly, tar oeeins m producerga.s 
mains and clsowbere. 

The latter sonrce.s of tar ;in' of quite soeondarv iinportaiice eom- 
pared with tlie t wo tir.st nanied The yield of tar depends upon the 
temperature of distillation a.s well us upon the pioperties of the coal, 
and is generally eri'ater the nioie iiniforni llie healing and the lower 

■ tho teinperatlire. In the niaiiiil'.ietnre of illnniiiialiiio gas it anioiints 
t(j between Ji'.h and til-o per eeiit.and in eoke nianiifactiire between 
2 and 6 per eeiit. 

Coal Tar as Binding Material.—It lia.s already been mentioned 
in Section 1. that eriide coal tar lias been used as a binding 
material in (be oldest briqin'tte faeturies, yet it is very little adapted 
for the purpo.se, since it heconies sticky, softens too easily, and only 
burns witli a trouble,some development of smoke, aceoinpanied by a 
peculiarly unplea.saiit odour K.xperiiiieiits with tlic object of making 
briquettes prepared with lar more useful and adaptable to despatch , 
. by thorough drying have led to no siieeessfiil results, eoirscqueiitly tho 
"' practical apiplicatioii of crude tar has for a long time past been almost 
completely abandoned. According to ('olijuliouii,' it has been used 
'.only as an addition to pitch for the last ninety years in Central 
France, where, in distine.tioii to the general practice of using solid 
/pulverised pitch {brai) for briquetting, the pitch is used in the liquid 
; form usually mixed witli 15 jier cent, crude tar, and in the La Cliazotlp- 

■ works of tile I’aris-Lyon Kailway with 30 per cent. 

: ' Tar has, however, gained an extraordinary importance .in-ihe' 

' Gluckauf, 1894, p. 1795. 



industry in atnothst way:, it fohus th(j startinfj-point for 
.|ftpaiwttou of ..pitch, which is tlie most iroportent and practicaUy 
' tile otiy binding material for the bri<iuottiiig of coal slack. 

'i Pitch is almost wliolly obteinod from coal ter In addition, the 
■' tar .obtained from brown coal, peat, or bitnminons schist, which forms 
the basis of the mineral and ii.-iratlin-oil Indn.stric'.s of Westoru'Europe, 
must be considered a.s well as woud tar, the lai' obtained fiom 
petroleum residues, and soon, (hi tlie otln'r li.and, inereasinij ipiantitioB 
of pitch have recently been obtained froni natnrid asphalt (aaplnllt 
pitch) in North Anieiiea, and .sulliliite eelluln.si' residues (cell pitch) 
in (lennany, all ol \\ hieli vai ieties tind ap|)lii'ation as bindint; mflteriala 
(Foe further iid'ornialion see liehiw ) 

tloal-tar pitch is the vesidne, lelt alter dislilline tar to a certain 
degree. The distillation is elleeted, alter' prisious deliydration, in’ 
cylindrical wionglit-iion distilling vessels, whieh are healed over an 
open lire or by tbi' introduction ol siipei bealeil steam, lly “fractiona¬ 
tion," i,(‘. slowly raising the temperature and inlei'rupling the distilla¬ 
tion at deliinie teniperatnies, gas tar yields, aceording to Muck :— 

Up to 1 10 (I—light oils (ben/.iil, (nluol, and liomolognes). 

„ 220 (' light and lieavy oils (bigber hoinolognes of be.nzol, 

nnplitliidene, and carbolic acid). 

„ :iO0 I' heavy oils (naplilbalene and cai bolii'acid). 

300 to 100 C. - anthracene (with pln-nanllirene ami higher honio- 
logucH of beii/.ol). 

Aceording to T.iinge — 

U]) to 105 iir 1 10' (' light runnings ('light naphtha,” essence). 

„ „ 210 ('. -light oil 

„ „ 210 (1, - carbolic od (plieiinl and naplitlnileno). 

„ „ 270" (I --heavy oil. 

Above 270 (1 - .intlnaceiie oil. 

In another factory — 

Up to 10.5 or 170 (’ —liglit oil. 

„ 230 (T-nieiliuin oil 

„ „ 27(.b(' heavy oil 

Above 270’ (1 — antliv.aoene oil. 

According to .Sadter-liorneinann — 

First the “ runnings ’’ with a speeilic gravity of 0 73 to 0'85. 

.Up to 210° 0.—light oil „ „ „ 0'83 to ()’89. 
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From 210’ to 400’—heavy oil which siuks in water, and 
Up to 300' C.—creosote oil. 

From 300 to 400’ C.—anthracene oil, 

Coke-oven tar Generally gives .similar results on di.stillation. Ac¬ 
cording .as th(^ di.stillation is di.scontinued early or late, at .a medium 
or high temperature, one or other of the following kinds of jiilch is 
ohtained as residue :— 

A.sphalt (t/vo. via’y viseeiis after cooling) wlnai the light oil is 

evolved and the distillate has the density of water, /.e I. 

Soft pitch (/o'o/yros, when ahont half the heavy oil is removed 

and the distillate has attained a deiisily of ahont I'O!) 

Semi-soft or medinni h.ird [iiteii (t.iai ilnni or) when the he.ny oil and the 
first anthracene oil is dri\en oil and the density id' the distillate is 
l-OO to M2 

Hard pitch (/nvrf .«-r, /farl/nr/i) when the aiithr.ieene oil is almost com¬ 
pletely driven ofl' at KIO” (t ,\t lirst i|iiile liquid, it is carefully eooleil 
in the |)itch ch.indier and poured into open nioidds or vessels where it 
solidities to a hi,ud, shniing mass, 

'I’lie following talile hy Ivolder' illiistrnles how the niagnitude of 
the individual friietions, or the (|n,iiil.ities ol the various dislilhites and 

rc.sidue.s, vary with the origin of the tar or ..I and with the nature of 

the distillation :— 
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'I'he following genealogical tree'- shows diagtaiiiiiintically the 
d,erivation of the various tar products as well as the uses to which 
they lire applied. 

'riic following table,-' .shows how greatly the production of tar, 
thick tar, and pitch di'veloped during the years 11(03 to 1907 in the 

^ 11. Keldcr, SUrnhililrntefr, Ihcshni, ls9;i, p. d.'t 

^ From a .special exhihit at the Diisseldorf Fvlidutien, 1902, hy the Kiaiig Ludwig 
Mining Co. at Recklinghausen, l,ori aine at Rochnni, and Fried iich der Orns.se at Herne. 

* “Die Bergwerkc niid Salinen des Olieilierganitshe/.irks Dortmund in 1907,” 
pp. 9-10 (Appendix to Oluekaiif, vol n., 190S). 
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Mining district :— 

Dovtnuiml II. 

„ III. 

Osl-Rocklingliiiiisiii . 

Wiiten. 

N'ird l^ocJiuin .... 

Ill'MH’. 

WattcnsclK id . • • • 

Ost-Ks'<i-n. 

West K‘'S*'n 

OberlmuKcM . . • • 

Duisburg ... 

Dortmund Mining ('(iiinni‘'Sioirs distind 
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PUOOUOTION (►!• 
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i.');!,9i5 

188,.^i80 

241,750 
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2 022 

a 731 

4,666 

6,800 

5,876 

1,004 

1,128 

1,030 

7,781 

10,033 

:i,712 

3,723 

6,132 

6,.890 

5,60.3 

.^2 

;.l 

02 
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2,0')4 

10.171 

10,681 

13,537 

13,876 

10 

20 

20 

8 

18 

10)2 

431 
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- - , 

IS,018 

31,1370 

40,773 

62,600 
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Tlic urtilk'ial anplialt [irciiarcd I'vdiii tai', which .staiulH in. cIq« 
Srelatioiiship t<i tlu^ variclii'.s (if pitch cinpluycil, i.s scarcely so good I 
bindini' material. Oidy tlie true pitches, I'rom soft pitch to hard pitcl) 


are generally a)iplied in hri(]Uctting. 

Nowadays in tar distillation the tar is hut seldom distilled to sof 
or semi-soft pitch, a more, usual practict' when a solterpitedi is rc^juiie( 
being to complete the distillation and to mix tl\e residual liard pitcl 
with certain other tar products. According to lanige,’ this so-callei 
“reviving of the pitch” is usually eihx’tcd with the hi;avy oil o, 
naphthalene or tiie tar whicli lias heen Ireed oi light oils (asphaltj 
10 to 20 parts of these materials heiiig ailded to 100 parts pitch 
Tjubricating od free from anthracene would also apjieai to ho suitable. 

The preparation of revived pitch is carried out by melting tlio hari 
■ pitch witli the .selected addition in ve.ssula heated with superheater 
afceain and provided with douhle-walled spiral-stirring appliance, 0 
by pumping the oil into the liot pitch. 

By varying the coTiiposition of the mixture and suitably adjusting 
the operations it is po.ssible to prepare one or the other variety 0, 
pitch, either having tlie propcrtic.s of a true soft pitch or medium haw 
j pitch, or to prepare an intermediate product partaking more of 
i^hataie of a hard or soft pitcli as required. 

‘Ui'^kiunge, Ditlndmlriedei Sleinkohletdttrs uni Aynmmiah, Braunschweig, 188& 
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BKIQUETTES AND BWQOETTINO. 

Properties and Testing of Pitch. — According to Ilabets, gwKl 
hard pitch has tlio following average chemical compo.Mition :— 

75'32 ])er cent, carbon. 8'1'J per cent, liyilrogen. l =100 00 

Ifi’OO „ „ o.vygen. 0'43 „ „ ash. j per cent. 

Lnngo states that it alway.s contains small i|iiantities f)l' the le.ast 
volatile constituents of coal-tar oil, sncli .as anllu.aeerie, plmnanthrepe, 
fiyre.tie, eliiyscnie. etc., in addition to certain not very wi'll-detined suh- 
stances such as hitnininons materials, and it may also contain free 
carbon. 

Its specific gravity lies between 1 ’i?.") and I 2S0 It forms a lilaeh 
glistening mass wliieli is eery briltle and Ineaks with a eonelioida' 
fracture (see ab(H e, tig .h, .\o II). The dust from hard pitch e.nises ,an 
nnjilea.sant bnriiiiig cif the f.aee and attacks llm eyes 

llardpitch sollens at 100 (' and melts bet ween 200 .and 1.50 

Medinm-hanI pitch „ „ 70 -50" „ „ „ 100 ,. MO ('. 

■ 50 ft pitch „ „ 40 (t „ „ „ lit) (' 

'The .softer pi(.elies are generally a dia'per black in colour and po.sse.ss 
i more brilliant lustre than hard pitch, this liecoming more and more 
arononneed as the sofine.ss inciea.ses ;\t the same time, the ileleteiions 
dt'cct on the eyes deciaai.ses. 

The testing of piti'h is nsn.ally dii ected tow.irds the deterniin.ition of 
(<l) The' degree of liaidiiess and adhi'six'eiies.s. 

(Ii) The softening tempm'atlire. 

(c) The melting-point 

Unde r certain conditions it is al.so advisable to determine 

{(1) The ipiantity and nature of the residue left on laiking. 

(«) 'The chemical projieiTies and the ealoiilie value 

(a) llaidmass and adhesivene.ss are determined in a very sinn>le 
ianner liy means of a chewing test in which small pieiavs of the [litch 
•0 brought between the teeth and the tongue. 

Hard pitch is (piite nnall'ected hy the heat of the month and remains 
■ittle; on elmwing it is redneed to a powder with a grating noise. 

Medium-hard pitch is less brittle, gives a little uniler the teetb, but 
,11 only he chewed with dilllenity. 

Soft pitch can be chewed with ease. 

With a little pr.actice the adhesiveness can be estimated with 
Ificieiit accuracy hy means of the above tost. It does not depend 
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altogether on the hardness; bnt appe-ars to bo more intimnU^ly IkhiikI 
up with the quality of the pi(-ch. 

(b) For the accurate determination of the sofUmlng ti‘nq)era(iiiv 
the inelliod applied by Dr Mne.k in a larg(‘ number of pitch tests at 
the Bochum mining lal)ornlory can be i-ecomne'nded.' 

From the simple of pitcli (o ho ((‘sted eyliiidi ic.il rods I mm, iliainetor 
hv Ith) mm. lon;r, uen* [irepared At one end ‘20 mm. uore hoiil round .'ind 
fastened liy mean^ of a nd'hri rm^^ lo tin- hulh of a llu’imomclei m such a 
way that tlu* lon;r aim \\,e^ ji.aiallel lo llu' tlimmomoli'i ?>tete The whole was 
then immerscil m a hc.akci of wali'r [iro\idcd with a sliiiei and j:i!idnaliy 
heated up uiitd the lnii^^ arm <if tlu‘ lest piece lumt (on 

A sim[)Iej mclliod whi'li has heen tei-eiilly applnd cnnsivU m heaUn*^ a 
sample itf the pitch m a small.\e"(d milil thieads can he dl.iuii from ll I)} 
means of a thmmometei 

'rije .softening tenqu'i’allire will natiii'ally de[i<'nd \eiy lareidy on 
the degree of hai’iine.^s as delennined by I In* <die\\ ing test, 

(e) An accurate detenniimlion of (he nudting point can lie ma<h‘in 
Lunge’s a[»[»aratus !>y a imdliod which (inds consideralde iqiplicatioii in 
Fraiice.- 

A sheel metal edmdi'r eaines a hoiizoiital di\idni;; u.dl into uhieh are 
sohh’icd five lultes do,sell at tlieir hotloiiis Till' ceiitial tnhe si'isch for the 
mtroductioii of a tliermomeli‘ 1 , while sam[ih‘s of ;.oinmd and sii'ved pilch arc 
placed in il, o’iiej four Foth the dust and the eoarsi' pailiele.s must l>e 
remoNcd hv SIcMH^ foen the s.unph' to lie levied 'Idle pitch powdej' i.s loaded 
viithan iioii diM and jiomtei of known weight W.iter is now poured into 
the cylnidi'i-uiild the liihe.s ate eoM'ied, and the whole is lie.iti'd hy means ol 
a hiiincr until tlie discs .sink into the pitch, and the 1 cinpeiatme at wliieli this 
o< c'l I s Is noted as I he melt ing point of the pildi 

( 0 ) While .Mii(d<-^ considers that the ipjaiilily of lesidue left by 
pitch on coking is of no importance m brnpiettine, t'oiislam and 
Kongcot ‘ eon.siih'r it to be of som“ note, and state that, it shoiihl never 
c\.cccd 4.”) [)cr cent Tin* form and naiiiie of the coke is, however, of 
spf'cial impoi taiicc, since I Ins gd\ ( s a ti iie indication of the inechauical 
process taking placi' when tlie brujiieltes prepared with pitch 
lieatcd. ddiis mcclinnical [iroct ss is exactly the same as (hat occiiri’ing 
vvhen a bituminous coal oi' similar substance is licated in sucli a. manner 
as to nndcigo decomjiosition and leave licbind a solid rcsidm* 

The mateiial concerned -be.* it (;oal or pibdi - either becomes vi'iy lliii<l 

* F. ^^lll'k, “ Ud'cr die \Vi‘rthi''-Liiiiiiiiuie I'nii d’ccipmli (hi.uj nls Jhiidciiiiltcl fur 
Brik(’tt3”(^ / I!', l{' n .S'-/r.vo] x vx\ii, 18H'), p, ;i71) 

‘ J)aimnei'’H i/amf/a/c/t i/r; i-k'.nmrjun Talmnloiju, Isiis, iv. ]». 477. 

^ F, Muck, Z. /. If - u. S.-W , vol. XMvn., IHSy. 

* Giuckaiifj lt)o|, No. If), pp 4Hl -l03. 





■oii,til\e liquid niasft (as with a'siutering gas coal) or the fused Hides %r- 
y^y viscous and becomes blown out by the escaping volatile constitu¬ 
ents leaving beliind a very porous residue (as witli a caking coal). 

■ Very similar plu-nomena arii obs(‘rvi'd with many pitches, and 
according to Muck tln' crumliling of ceiiain briquettes made from hard 
coals is due to nothing but Imrsting ))i<uiglit aliout l»y the inllatiou of 
the pitch, which only Ikm-ouics veiy viscous afb'r fusion. 

The coking test is carried out by tlu* nn'tliod introduced by Muck^ 
for the testing of [lit coal. 


1 gram of the iiiu'ly powdi-K'd coal is placed ni a wt'iglu'd platinum crncib)<‘ 
(at least 3 cm. high) closed with a ti^dilly litliiig lal .nid lic.itcd over a simple 
bunsen llamo (is <'ni In^h) until iio more voialitc constitueiits issue from 
between the lid and llie ciucilile. Aflei I'ooliii” the cninblc is again weighed, 
and tiic woigiit of the n-Mdite ropie^ciiN tlic coKc 


In the following table are acenninlaled tin' results of pitch te.sts 
carried out by Dr Miud-: in the lloehnm laboratory. Almost the wboh^ 
of the samples ywr oittained from Westphalian briqiietta* factorii's,and 
were repres«.‘ntative of those \ !u ie(i» s of piteh in actual use, or intendcil 
for usi‘ in the district, ddie results are arranged as far as possible in 
the order <d the softening temperatures. 
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'-'jB'ifoili this table it appears that towards tluren^ of 1880 ,Soft auU 
ihediaiD-soft .pitches were preferred at the Westpiialiau hrujuottc 
.factories. Further, the whole of the.se pitelie.s, with the siiij’lo e.^cep- 
ftion of'No. 28, gave a sintered resiilue on oolcing, whereas almost 
■ the whole of the liard pitclies, along widi .soft pitch No. 28, .gave 
puffed residues. The striking fart that .all (In' jiitehes with a pulled 
residue were hla.st-fnriiaee [)itehi's is also of eonsidei-ahh! iniportanco. 
These, pitches originated from deposits in (he gas niain.s of coal-iired 
metallurgical fuinaees, and nin.st therefore he of (phte a ditferent 
nature! from the gas- or- coke oven (;ir-|iiteh. 

In hi.s remarks on the t.ihh' Murk e,ail'd .speeiid attention to the 
fact that bri'ini'ttes which wen' de.signati'd hy the piodneer.s as “not. 
standing well in the lire ' liail hei ii prodneed willi pitelu's which in 
every case had givn a putli-il coking |■eslllm'. while on (In' other hand 
the good hriipii'tli's had hi'i'n proilnei'd excliisiv ly from pitches which 
gave a sinteis'd residin' ami oiigimiled from gas- oi' coke oven tar. 

On the whole, (he samph's of pilch of approximati ly eipial .soflening 
tenipeiatuics show ipiiti' eon,sii|''iahli' vaii.-itions with regard to their 
degree of hardness and (he 'iminl il.v of lesidin' h'ft on coking. 'I'his 
can well he a.seiihed to the dilli'ienl soniees of the pilch (from ga.s- or 
coke-oven tar) or of the mali'iials used for re\ iv ing 

From whal has alri'.idy hei'ii said, hacked up hy the results of 
recent tirsts ami piactii'.d expi'i ieiiee, (Im mueh-diseu.sscil 'piestion as to 
which varii'ty of pilch is tin' hesl lor lii'iipielling lind.s its solution in 
tlm ri'ply that sinl( ring pilch is heltei than a piilh'd pilrh, and there¬ 
fore that gas- or eoke-oven tar-pitch possess'‘ - d''''iil'''l a'lvantages over 
bla.st-furnae'' pitch. 

With legaril to harihi''ss, soft'-ning ('‘mp''ra(ui'', anil adhesiveness, ' 
current practici' in many I'oiinl i ii's, ami more piu tii'iilarly in (lerinany. 
and Knglanil, has deti'imineil on tin' use ol mi'ilinm-sott or .soft pitch 
softening at tempi'raluri's hi tui i'ii 70“ ainl 40“ II I’itch snfti'iiing at 
lower teinperatia'i'S (ilown to .80' C.) is, on account of dillicnltie.s in 
tran.sport anil |)iil\eiising, only applied in the cixih'r si-asons, when it 
■is called “winter pitch", oi it may hi' mi.xe'i with the coal in the 
molten state. 

In warmer climate.s, anil especially in l''l■ance, llclginni, Hungarjr,. 
and Hong-Kong, hard pitch has heen alnnmt exclusively applied sinceh 
the seventies. ^ 

V .The softer pitches possess the following advantages over the harder. 
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BUlQtTETTES AND liBtQUETTlNU. 


1. Miicli less (Iiml, is produced duriiif; crusidii}'. 

2. The dust dues nut produce the siunc deleterious effects 

3. A much sniidler ipmutity of heat is roipured tu sul'ton the material 

sullicienlly Lu produce a plastic mixture of the coal and pitch. 

The price of the pitch can iil.so becoiiie a deteniiiniiiu factor in the 
.selection, so tliiit a Munewlmt less adhesive ]iiteh which will work well 
can be applied if it can be oblained at a low juice. 

((!) With regard to the chemical behaviour, ('oiistaiii and Itoiiueot' 
.state that the .solilbility in carbon disiiljibide is of the irreatest iiiijiort- 
ance. It should be not less than 70 jier cent. I'’urther, the bydroecn 
content of a uuod jiitch must not rise over .7 jier cent,, and the calorilic 
value slioiild be not less than .S.'ioO cals. 

Amount of Pitch added.—I'sine jutch alone as the bond, the 
amount leipiired to elleet a, eood and lastinu adhesion between the 
particles of coal varies betwee-n ■'> and 10 jier ceni and usually between 
t)’.") and 0 Jier cent. This means (hatb.'i lo 0 jiarls of jiiteh must be 
added to Oil .5 to ill jiaits of the coal to be brii|Uettei.l. (leiierally 
speakiiie, the pitch addition becomes j;reatcr 

as th(- h.irdness of the coal inri eases, as the admnture of the coal and pitch 
as the jirojiorlion of coal dust increases, becomes more irieyiilir, and 
as the moisture in the eo.il inerease.s, ,is the ('oiiipression piessuie ilecreasea. 

Th ese (auiditioiis lia\e already been nd’eireil (o above in their 
proper jilaees. At this jioiiit it is only nec.es.sary to make Mjieeial 
roferonec lo tlie fact that coal slimes from claiifyiiii; pits, wliicli by 
themselves would riapiire an addition of at least 20 per cent, of jiitcli 
in order to attain sullieient streiiutli, can only be briijiietted in ad¬ 
mixture with well-dried small coal. 

]5ri(|uettino material of normal coiiijiositioti reipiiies an addition 
of not more than !) Jier cent of pitch in ordm- to attain ils full streiiutb, 
which is not materially added to by further additions With le.ss than 
5 per cent of pitch, consolidation of the small coal cannot as a rule 
be obtained. 

The followiiiu Unurcs .show the average amounts of jiitcli added in 
the various countries and di.stricts - 

England. ■ . 8 t > lu percent. ^ Saxony . . . .b tu 7 jier cent. 

Coiitiiioiit of Europe 5 , I) „ i houer Silesia . .(!•'),, 7 „ 

Northern Kraiiee and | bjijior Silesia . . (i 7 ,, it „ 

Belgium . . (i'.'i lu8|)ei eent ' Hungary (Eimfkiiclieu) 6 „ 7 „ 

Lower Uliemsli West I Eastern Asia(lluiig-Kuiig) 9 

phalia . . fi-5 „ 8 jicr eeiit 

"" ‘ Gluckauf, 1906, No. 15, jip. 481-493. 
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Cost of Pitch. — I’itcli is II n'lutivi'ly dour iniitorial. Its iinst to tlio 
hriiniottu fivctorio.s in tlio distiiot of tlio Doitiiniiid lioiml of .Minos 
lunountod to bidwi-on :!() nnd .oH ninrks jior ton for tlio yoars 1891- 
190.'!, evon with tlio laroo ainonnt.s doall with hy tlio Dortmund 
Briiiuotto .Sollino Aoriioy Siiioo 1891 tlio dntios of this Aoonoy in- 
oliidod till* provision ol its l.iotorios with IIk' iiroossary and oontinually 
inoroasinv amoiiiils of liio|i-i|iiaiity pilch as piiiictnally and as olioaply 
as jiossihlo 

Tlio tahic holow'yivos a nwii'w of llii‘ tol.il liiiipioltc sales of the 
whole of the coliipaiiics the Ipiantit \ of pilch hoiiuhl liyllio Aoonoy, 
the aiiioiiiit of iiioiioy paid for this iii.itciiil, and Ihc appiosiiiiatc prion 
per ton and also the avcr.icc selling priis' pel Ion of hriipii'tlos in the 
years ii, lined 
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Aixonhiig t.j till- Moily o■|lIlll^ .,f ihe Ih.iiiiiun.l liiii|iiclle Si'lline Agency in 
(iliictaul See al'ip llie laM. s cn tin-eiiipui ef leal.iii'l Ihc |iMvlin tnni of cuke and 
]iri<|iieUe 8 111 the I)ni liniiiHl'lc- 1 1 It 1 , .uni also (lie eiii ve‘s sliowiiie the iininaii.d results 
ul tin work of the Agelle) in Seel ion Jl 

Amono 'itlici's, the lollowiiio facts can he deduced friaii the tahio •— 
In the iuteiwal helweoii 1892 and 1902, in which the .sales of 
hi ii|Uotte.s * iiicroasod lioin d.ali.Oy.'i tons to I ,lil0,21.5 tons, the amount 
of pitch used hy the works increased from 49,(Kid Ions to 112,79.') tons, 
i.e.‘ the amount used Inis heen almost trehled. W'lnlst, however, the 
briquette sales in 1902 (1,010,215 tons) as conqiarod with the previous 
* The brninetle sales ilo not dillei nuilerially from the ipiantiiy made 




yw: (i,&t 53 ,!) 2 « tons) had increased by 46,28^ tons, or about S .per 
cent., the ainouiit ot pitcli used was 41(il tons, or H'56 per cent, lower. 
Further, the brifjncitte sales for the year lOOI) (1,780,360 Ojiis) showwl 
an increase of 170,17.') tons (e([ual to I0'.')7 per cent.) as compared with 
1902, while the ainomit of j)itoh u.seil {113,923 tons as aenimst 112,795 
tons) only inereasisl by 1128 tons, eipial to 1 |)(n' I’eiit. 

These important facts can be ex[)laineil as follows-— 

1 . 'I’liat iiinler tlie pleasure of tlie liipli piiee of [ateli tin- Kheitish W est- 

ph'lliari buipieUe III ilillf.li-llllel^ ]ia\e liMMied In llliploM- tile Ilietliolis 
of working so as to pennit tlie use ol a siii.iller amount ot pileli. 

2, 'riiat manV of t lie works .... b\ siibsl il iitiiio a ]>oition of the 

piteli by lesiii ol some other biiiiliiie mateiial (see below). 

The table also shows how the yi-aily cost of pitch has reached 
the enonnons aiiionnt of otei li iinllion marbs, it. shows that the 
price of pifeb has heeii subject, to considei.ible vaiiatioiis durine the 
period fioiii 1891 to 1903, c.p. in the short space of time from the 
bejrinnino of 1899 (.o (he end of 1900 the |irlce of this material rose 
froin'.12 to 44 marks |ier ton, an inciease of about 27 3 per cent., while 
in the same peiiod the proceeds from the sale of the biiipiettes only 
rose from 100(1 to 12 27 maiks per ton, an increase of only 15-1 per 
cent. 

The year 1903 showed still less satisfactoiy results,' since jiitch 
rapidly rose to a price il had seareely e\er reached before (foi a time 
it reached 74-7.5 M |ier ton, In-e at woi ks), and remained at an extra¬ 
ordinarily hloh fionre iiiitd the end of the year. At the .same time 
the nveraoe proceeds from the side of the bi iipiettes fell from 12 20 M. 
in 1902 to 11'47 .51 . a deerease of (i [ler cent. 

The cause of tins enormous increase in price was a sudden scarcity 
of pitch in Kiielaiid, hitberto the princiiml source of supply, which 
coincided with an enormous increase of the briiplcttc productions of 
Germany, France, and liclcium In tin- Dortmund district, however, 
under the guidance of flic Fssen Coal .Syndicate, which took over the 
Briipiette iScIlinu Agency after 1903, success was attained in rendering 
the industry independent of the Fngli.sh pitch market. In the few 
years immediately previous to this time the production of tar as a bye- 
product of the local coking industry was .so increased that the corre¬ 
sponding rise in the aim unit of coke-oven tar-pitch obtained made it 
possible to cover the rei|uirements of the local hriipiette factories, -With - 
the result that the price of pitch automatically fell to its normal level;, 

' QUickauf, 1004, pp. 848-346. 




" iliro cost ot'pitch' (f.o.r; at tlio factory) amounted to 
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.During the al)o\'r pri'iini thr whith* ol the pitcli reijuirouioiiha of 
the brii|UeUe f.icl.iiir.s (if th" distiict (c.\e|- 1X7,000 tons iu 1907) were 
coven'll by tlic local pioiluctioii 

tipper and Lover Sdesia, are catered for liy the byi'-pfoduct ru- 
cover\' cokine plants ol Upper ,Sdesia In lltttV the pneo ot pilch in 
this urea was Xii d.'i marks per ton, free at works, 

II. Resin. 

It has .'dre.'uly been pointed out on p -10 limt since thi* nineties 
nianv of the bower Ilhenish-W’eslphalian hriipietle factories have 
used a ccrt.dn amount of lesin with the pitch as landing material, 
particularl\’ in limes when the pi lee ot pitch was Inch " Ilesin foriiis 
the distillation residue, id' the piodiicliiai of turpentine Iroiii the 
Americiili [lines /haa.s it ii^l riil/■< and /Oaa.s hiihi. It is hard, brittle, 
clark-hrownisli coloured inaleiial which iireaks with a conchoidal 
fracture and is transparent only at the edoes (see lie. !>, No. I'i, p. H). 
Its specilie j^o'.imIv aveiaees I I, anil its mell,iiie |ioint lies at about 
I'iO (I Coiisi line ni.iinly of h\drocai buns, resin, like pitch, has a 
very hieh caloiilic value. It is, however, much more, easily ienited 
than liard pilch, and cannot be .idded to the biiijiiettiiiji coal in pro- 
(,^,y;.^,.s usine a heat me o\en with di i ect, tii me, lor fear ol tires. 

Resin rcijuires to be very linely powdeis il, its dust is very apt 
to cause inllamniation ol the throat. 

Altholieh it possesses a hiyher adhesive [lowei than pitch, resin 
cannot be used h\' itself as a bindine material The coal bricks and 
briquettes made at the l•;lhe|■e mine at Steele,' with resin as the sole 
bindiiif,' material showed \ciy little .streiieth and .soon fell to pieces 
in the tire. As soon as this occiiried tiie resin rapiilly burned away 
and left behind the not veiy readily eoinbiislible .small coal. This 
crumbling in the liie is quite in accordance with the fact that in a 
platinum crucible resin gives a jaiU'ed coking residue, and it is .to 
this expaitsion that tlie bursting of the briquette is duo. 

.Further experiments have proved that resin can only be applied 

* cy. Section XI.: “ Coasinartion ot BniiiieUiug Coal anil Pitch.” 

> Olttctwuf, 1894, p. 1042. ' /. It.- if - «• vol. ill!., 1894, pp. 23S-238. 



42 


milQrEITKS and KUlQUKTONa 


ill viiry .small iniiuititie.s as uii uiMilion to pikli, wliicli matiTial oaimofc 
lx; (li.S[K'iisi'(t with a.M tlic iJi'iiii'ifial hiiidino material. Tim resin is 
at least twieu as liear as the [liteh, hut in spite of this an ueoiiomic 
advaiitapo- can he ohtained hy its use on acc<jun( of its "Teater hindino 
power m.akino the use of a smaller amoinit possihli* 

A.ssumino th.it in the sole use of pitch an addition of 7 per ci-nt. 
of the hi'ii|ue(tii|o mass is necessarv, (hen hy (he use of a iiiixliire, t 
percent pitch plus I pei eeiil. of resin will yiv e (he s.iiiie hlniliiiy ellii't. 

.At a pi ire of Ml M per ton for the pitch and S(l .\l per ton foi the 
resin, free at works, the cost of the hiiidiiio malei lal per ton in the 
two cases works out as follows 


(o) iisiny pitch alone ' ^ 'I 

w ,1 tx Ml (- I xWI , , „ 

(li) iisiii" pileli p resin 'i I M , 


HO that in ease (/.) a saxiny of H) pi per Ion ol hi e put I es is eHeetcd. 
Il'lhe yeailx oiilpnl. is tUl.tlOII Imis. foi es.aniple, the eroiioiii)'ohtained 
amounts to 12,DUD inai ks 

lly (he a[ipliealion of pitch ,il h.'i M pei (on .and resin at NO M. (he 
economy elVected hy nsnie (he ahoxe inixtiii'e IS only ~i pf [ler ton, or 
1500 marks )iei anmim, while with pitch at -ID M and lesin at N.o M. 
per Ion there is a loss of ahont .7 pf pel ton of hriipiettes pioilneed. 

At niany hrnpietle faetoiies lesnlls e.iiiiiot he ohl.iined with 4 
per cent, pitch and I pei cent resin, in these cases it is niiieli more 
usual to employ a per cent pitch ami I oi D .A pm' cent of resin 
aceordino (o (he special ciieninstanees 

In IDDti, as a result of a seaieity of pitch and the consei|iient 
extraordiiiaiy lii^li ])riee of (his material, the use of resin considerahly 
increased in the Dorlniinid district and re,ached tillDD tons With the 
return ol pitch to its noimal pi ice the use of resin ayain disappeared 
I'Air (he time the necessary amount of resin was ohtainod hy the 
Briipictte Seiline Aoi'iiey in harrels of l'2D kps fioiii North America. 


III. Other Organic Binding Materials. 

In addition to the ahoxe-mentioimd materials, many other organic 
suhstaiices have heen experimented w ith la'propo.scd as honds, either 
alone or in admixture with inorganic products. However, most of 
them have proved unsuitahle on some grounds or other, and only very 
few of them have ever heen applied on a working scale. It is never- 
thele.ss (luite possible that a few of the more recently proposed materials 
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liavo not Ix’on to,sit'd sulliciontly. unil that tlu'y may ho ('alloil ujioii to 
play a cortaiii [tart in tin' fiitiiro ilitvclojtiin'iit of tlio iiidiistry. 

Of .such organic suhstimccs only the following will he recoeiii.sed 
here:— 

Na|ilith,ih'iie. tViiii' lees n siihies. i Cell jiiteli, 

'tsplMlI, ,is|ili.il( pitch I li'-tillei s’ « ele .'sills of lesiii neids. 

llii'iun eo.ils Mnl.isses 1 \llniiiiiiiales .uid (imnie 

1 ‘etinli‘inii It sullies. ('u'l iL'heeii moss. j aeiil nr tanning; 

St.Uell p.lsle, j I’.ipel pulp (ta'ilulnso) ; liipiois, 

M,il/e uumI. ! Sulphite eitliilose lltpitti. 

Naphthalene. Tins (at pioiluet fomis m the solid sl.ito yellow 
plates Keeuiilly it h.ts lioitii pioposeil liy Ihlss to Use it as a stih- 
stitute for [liteh, espoeiallv lO eases \thele it IS ileslled to l)rii|Uette 
moist eo.d without speei.il ih\iiio So fai as is known, the e^iieri- 
nieiilal lirii|Uetles piodiieed hate h.ul only a vi i\ low .stienolh 

Asphalt and Asphalt Pitch.— Asphalt is \ luy elosely allied, and pos¬ 
sesses si 1111 la 1 propel I ies to I'oal tai [u I eh, and has also lieeii sue nested as a 
hi it I net tine 11 led ill III (leiiei ally.htiweMU , and pal I leiilai ly in I'iinope, the 
niatei iai is I’ai Itio cost |\ and linils iniieh more suitahle applieat ion, .such 
as III lo.id I II||S| 1 net loll (Inly iii eeitain oxeisea eiaiullies where l.he, 
mate’ial is not so se.iiee. siedi as for example, (’aliloi nia, is asphalt, or 
hetter st ill the pili ll W lileh Is ih I i \ ed 1 1 olll it, llseil 111 coal hi it I net tine. 

Brown Coals. '''heeompiesMou ol eoal she k uitheailhy hiowni'oal 
isilealt with 111 .111 a]i|iendi\ to I'arl 11 (I Iriipietl iiiy of llrowii ('oals)imder 
the lieadiny, " |’ie|i,iialion of Mixed Iliiipieltes of I’lt and llrouii ('oills 
Petroleum Residues. 'I'lue peiioleum oi napldh.a is not suitable 
as Mleh fill a himlnie m.dei lal a ml I iii I liei inoi e it islooeoslly. Under 
eeitain eonditions. hou e\ei, I he lesidiies of peiioleum dislillalioii eiiii 
render eoiid set \ lee 

Aflei the fraetional dmldl.ilion of the various liyht volatile eon- 
stituents n[) to .'!()0 (' llmie i em.iins in I he disl illat um still a viscous, 
dark j^reen to hlaek iii.iss (I'alled iisl.itki hy the Russians, and masnt 
hy the Tartars) which is olini irseil in the reemns oi (he llaku oil¬ 
fields and in Noith Ameiiea I'm lliniy piiiposi's in steamships, loco¬ 
motives, anil III industiial installations 

A [lorlion of this lesuhie is, houever suhjeeled to fiirlhei'distilla¬ 
tion and the [iroilnets, after pmilieation, form mineial luluieatiiie oiks 
of ^reat value. If the jnoeess is not carried too lar, the residue is 
maintained in a [ilastic state, in which cmulitioii it liiids ap|ilication in 
the manufacture of black varnishes, and in some [daces it is used as a 
binding material in the hri((ucUiiig iiidu.stry. 



oBy tnijdji}; Russian antlirocitc dust with naphtha residues;briquettes 
^srtilch have an evaporative power of 97 and bum with an almost 
qouiplete al)sence of sinokc are obtained.* 

In various A.siatie platans very favourable re.sults have been obtained 
■'with Sumatra residues^ In Western Europe coal bri(piettiiio with 
petroleum residue.s is priiieipally carried on at St Etienne’ by a com¬ 
pany whicdi al.so produces jietroleuin brii|ne(tes from petroleum without 
the addition ol coal, by a sort c)f saponidcation process. I'he.se 
briijutdte.s shoidd have a ealorilic value of 9000 cals. 

Starch Paste,' Wine Lees Residues, and Brewers' Waste.’ -'riie 
great hindino powei of st.ireh pa.ste led to its use as a .snlistituti! for 
pitch on an eNpeiimetdal scale a very lony time ago Keciudly the 

preparation of hiii|netle.s with starch paste and water or lime and 

magnesia has been recoimiieiided Ijy 11. Itinnont dn \’oilid of .Memel 
and also by T. bee ol boialon Ehair, ground oil cakes, potato meal, 

and all oi-g.inic farinacious matin iais, part icnlai ly spoiled llonr, can be 

used for .starch .Vpait fioni spoihsl llonr, wdiich is chea|i ciiongh but 
is only obtained on lare occasions and can hardly therefoie he taken 
.into account., there are other more or less valnahle materials of which 
better use can be made in other directions, who.se use in sutlicient 
ijuantities would bring about ielati\ely high costs. This applies to the 
wine lees residues and the residues from distilleries and breweries 
such as have been used by 11. /i|ipel of Zwickau. 

Carragheen Moss or Pearl Moss." —This is a \ariety of .seaweed 
occurring on the Atlantic coasts, more especiall}' on islands, ()n boiling 
with about 25 to lib times its volume of water it yields a gelatinous 
mass posse.ssing good hindiug iiropeities. Although repeatedlv intro¬ 
duced into practice, this binding matei iai has not been able to maintain 
its ]iosition, since it cannot he obtained at a sullicieiitly low- price, and 
further, the hriipiettes piodiiced with it are not capable of resisting 
the inHueiices of weathering. 

Molasses.* —Although, on account of the content of sugar and 
gummy compounds, an addition of only I to 5 per cent, of the molasses 
obtained in sugar reliuing is siillicient to act as bond, this material has 
not proved very satisfactory for the purpose, since, brii|UetteS made 
with molasses can carry no water and must therefoie be completely 

' Accordint; to Rmu, UeUr ch T.-'/A<j , J.in. 1, 1902. 

• Qluckaiif, 1S97, p. 172. ' tlhicluuit, 1902, p. 705. 

* Preissig, p. 85, and Steger, Z. f. li.-y IL- u. 8'.-lT., 1902, pp. 313-314. 

. * Steger, thd. * Preisai^, p. 86. ’ Preissig, p. 87, and Steger, p. 314 



iri^tlofo^ they are stored or sliipped. fhe utility of molasses isjiot 
lj»atoruilly increased by the addition of linseed oil or burnt elmlk. 

Paper Pulp (Cellulose).* —This iiiateiial is m.id(‘ from w(K)dy Hbro 
and is much too costly for the purpo.ses of bri(|ucttiiif;. Experiments 
made by C. Ililt.s at the Ncii-I.iiurweo mine .at Kolilscliciil have shown 
that tlie l)rii|ne(ti‘s produced even afti'r the ni.ist carel'nl dryiiij; arc 
notstalile ae.iinst tile iiillneiiees nf nioistiin’. 

Sulphite Cellulose Liquors (Cellulose Waste).* 'I'lie liquors of 
sulphite cellulose factories, I'oimrily a tnaililesonie waste product 
who.se inIrodiietioM into tin' nveis led to many disadvanlaees, have 
Ixien the .staitine point df \arion.s more or less vidnalile l)i i(|nettine 
material.s. Aei-ordine (d Milseliei lieli, a mnlin nil scjinew’liat similar lo 
enni araliic in adhesive piopeities can lie olit.iimd from snl|iliite cellu¬ 
lose liquors in (lie follow me mimner.— 

“The li.jiiia' m lie.itnl uilli lime iinlil it is \ery hnilly alloilnie or with 
clialk until n is |ir,s('l iimIIi iieiiti.il. In tins uiiy eiileniiii Milplnle i.s l■.■ln.sell to 
Htqiiirate out. Tiic liquor is then nittodiieeil into .'in osmosis .■qqiiu'atns. 'The 
liqtnil How 11)0 fiom t he ;qi[i;iMl Ns eiii I los u It li it most ol t lio iiioie.ime materials, 
feriiientahie lioilies, ete . while the lesnlmil m.-itin.il eoiil.iiii.s the teal inlliesive 
snhstaiiees ni eomlmi.ilion with lime This is lositeil with sodium carhnnilto 
until the |Moei]iitation of the e.demm I'ailionate is eonqihUe ” 

The dark-eoionretl soilinm eoniponnd obtained in this way fnrnis a 
very eood aillmsoe stihslanee which does not ahsorli moisture and enii 
ho obtained at a viuy low cost The luninetles made with it should 
therefore show very lillh- lendeiiey to (•|•llmhle. 

A still eheaper bimline mati'ritd. |iriq»areil hy aiiollier method of 
Mitsclierlieh s ' ami I’onsistine of eompoiiiids of the oi ”anie snhstaiiceH 
of the sulphite eellnlo.se liqiiois with lime, also po.sse.sses eonsideralile 
adlicsivene.ss. However, it prodnce.s hriqiietles which eonlain a Greater 
proportion of ash and ;;iNe a eon esponilinoly lowei cnlorilie value. 
The reniainine [iropeilies are very similar to those of the hriipiettes 
made with the sodium compound. The lenileney to aUsorh innistnre is 
only very slioht. 

C. Fieiller of .Mlinieh [inqio.ses to make In iqiiettes with the aid of 
a mixture of nneoneentr.aled sulphite liquors, lime, and blood, which 
po8.se.s.s adhesive piopertie.s in a veiy Inch ileoree. The mo.st suitable 
mi.xturo is an follows.— 

87 |)cr cent, small co.'il. i 2 per cent hlood. 

10 ,, sulphite celliilo.se liquors, | 1 ,, lime. 

' Preissig, p. 87, .and Stegcr, /./. tl,-, II - it. S-ll ', IP02, ]i. .'itd. 

- * Sieger, tlnd., p. 631. ^ SUger, 77.-, II,- it. S.-O'., IttOSl, p. 316. 



46 


BBIQUiTOS AND BniqUETTINO. 


The lime j)rcvent8 the flecomposition of tlie albumen in the bloo'l. 
Complete dryini; of the brii|uette.s cannot he dispensed With. 

Aecoidine to K. I’ollae/.ek' of lindapesth the lii|Uors shonid fw 
mixed with a little linn; of inaene.sia before any pieliininary con¬ 
centration. 'file most s.atisfaetoiy mixture is said to lie —1 part 
liipior, .'■) [Kills small eoal, and I per (•I'nt of (|iiieklinie. liiepieltes 
prejiared in this way rri|mie to lie diied so tlial the heat .sa\ed 
by omittiii” the eva[)oiation of the li(|Uors must suhse.|neiiily he 
used up. 

In Po|)[ile\veir.s ’ method the liipior IS evaporated to a tliiek syrup 
and then mixed with tin eiiished fuel The hripiiettes so prepared do 
not resist, the action of (he weather, and must thercd'iae he used ipiiekly 

I'h'I’rainei - ol iloehum e\aporates t he hi|noi to the eonsisteney ol 
pitch, in fact to diyness, by wdiii li means (he sniphui eoni[)iHinds aie 
deeom|)osed In older to eom|)lel(' this w ithoiit heatiiip to too hiyli a 
temperalnie, w hieli would hrnio alionteokine of the liipior, tai-[iioduet, 
as[)halt, lesin, wax, oi lime is added diiriny the evajioration 

Cell Pitch, - T'ell (iiteli IS ohtanieil fioin t he waste ei llnlose liipiors 
by iwapor.ilion of the water until the suhstanee is diy It is [aepared 
by till' Ivlwaid Miiiiiiyt'o ol hanyeii, in the Daimstadi disti let, and 
costs a hoi it Ik") to H) marks [lei 1000 k';s., .so t hat it is just .ihoiil as dear 
ascoahtai pitch 

H|i to (he [iiesiait, time cell pitch has not been applied to the 
briijilettill” of pit and blown eo.iis with sueeess, sniee the lesultino 
bricks are not suHleient Iy wenthei resisliiip l’>\ siihseipient ly loastine 
the hi ii|net tes in heated lotatoiy kilns, the liindiny iii.itei i.al is coked 
and the blocks become more weather resisting, but this pioeess not 
only eonsider.'ihly ineiea.ses the cost ol piodnctioii, but a kiiye anionnt 
of w.iste is formed and the a|i[ie,nance of lln’ binpiettes siiirer.s. 

Ill the briipieltine of [ill coal ,in addition of .ibout .'i per cent, cell 
pitch is ii.seil. This is ahoiil 2 [lei cent le.ss than the amount of coal- 
tar pitch which would haw to be, em|iloyed. In addition, the cell 
pitch [los.sesses the .id\antaee th.it it [irodiices no smoke duiilio coni- 
hnstion, but. since it has [iractically no lieatiim \aliie, it cannot contri- 
blito to the caloiilic power of the fuel. 

In the biiipiettiny of Hue dust and dies ladi pitch has [iroved to be 
of };reat \alue. An addition of 4 to 5 [ler cent is found to confei wreat 
.strength on the hric|Uetles of the.se materials. 

* Slt'gci,/t / 1/- u ,s‘.-//'., [I air> 

* S[Ksal'ioitieiiB to lli-i iiiiiii p.it,oiit lot, 13li,2i!;i, and .additional patent, 142,862. 
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THE BBIQUmiKO COAW AND niNDINO MATERIALS. 

Resin Ssilts and Resin Soaps.'—The adlie.sivc powttr »f resin .sjilt.s 
has alivmly been proved in other industries, siieli a.s paper ninhino. 

F. Linde of Dortnniiid snoir,'.st,s usino tliein, partieidarly for the 
briipiettino of small eoke 

Count Diilon de Mielieiiiii\ of X.iTiiur n.ses as iiiinlino material a 
.mixtnieot tar and usiu whu'li when heated eanstii' lime lorms 

resin .soa]>s. .\ltlioue|i pos'.ossine \ciy liieh aillii',si\e powers, re.sin 
soaps appeal to hr lai tooeos|l\ (o lind an\’ emeial applieatmn. 

Albuminates, .te.-oidiny to !■' Ilnlwa of Ilii'slaII, the .small eoal to 
be bri'inetted is moisteliiaI with llplllds rolil.iiiillio .lliimal or veeetable 
albiiiiiiiioid.s (.illiiiiiiiii, libioiii, ami Iho likr), llioroiiehly mixed with 
ipiiekliiiie or maeiiesia aiidtliiai moulded .'siidahle iii|iiids are blood 
waste, while ol eyys, and stale milk d'lie Usual piopoilioiis are dliO 
parts h\ weij^dil of small eoal, 2tl p.iils hy ueiehl of blood or 
siibsl.iiiee of eijiial \alue and .‘i to It) p.iits l,\ weight of lime On 
briipiettmy this mixiuri' \’ery stroiiy and wealhei proof hriipiet.tes 
e.in be oblailled without tlle I|S. ol \el\ hiyh eolllplessloll pi essuri's 
Ilia ri’eelit llllprox 1 Iilelit .d tile liielhod tile alkalllle eaitll rs replaeed 
by tannic ,icid oi lupiois eonlaiiiiiiy lainiiny malei lals In I his a lower 
content ol .ash .ind liiyhci ealoi ilic \ al iie ai e coidei i ed on I he bri(|iietteH, 

IV. Inorganic Bond.s 

'I he mall I nils i|si d III t he cd,i\ ,iiid biiddiny uidiisl ries ale (o be re¬ 
garded as I he most nn|ioil,inl ol the inoieanic biiidiiiy iiialei nils The 
aimiunt .idded iniisl be hiiiited to the \crv smallest possibh' ipiantity, 
otle rv. i-e the ,ish col it el it of the fuel Will be lais. d to iiiiite all iiniieee.s- 
.sai\ (hylee. ( oliseiplelit I \ , on I \ bodies it h a X I'l y high .idlieslX'e power 
wdiadi I apidi_\ eoiiies into act ion can be used with any tdianee ol siieeess. 

Clay. It h.i ^ Ih'-'ii irjH-iiti'dIy jMiiti(t‘i| oi]( (|) \m) Ijuii tili^ 

llSfill Jlloi.st cl.iy HI tlir llillll] lllollltldiyf ol sjllli-l’lc.'ll lllllljis Ix'cri 

h;Ui(l('(l down tioin lit* oldi-n tinirs 'i lie lo'-.ijlts do not iid;i|it thiini- 
"^tdvrs to tl.iiispoit ;int! slot;iy(\and can tlicicloic only In- ajijilicii in 
tho ill!lilt'dia('‘ iiciyldioiii liood ol [iidiluct itm, anil ijiily doiiic.sl ic fucLs. 

Magnesia or Sorel Cement.'--'i'lic lAtraordmardy hiydi liinding 

power of a niixtuiv of in.iyoic.Hiini cldonilc solution {.‘iO 11) anti iyoii(cd 
nh'igncsiii wa.sdi.sfoxt.-H'd liy Sorcl ainl is now well known. Its use in tlio 
briiiueUingindu.stiy was introiliiccf] liy A (dnK A .satislactory nti.\turn 
can l)t* made Iroin dO jiarts oi a 4.) pci cent- soluti<in ol nia^ncsiinn 
cliloridc, dO jiavts of !)d pci ccnl inagnc.sia, ami paits water The 
* Steyei III M 'Mb. ^ A.tiuilyp ;ji;, .uiti , p ;tl7. 



resulting pressed coals prove to be weather resisting, tdiO}' can be stored 
and boliavo well in thC' fire, but they must be properly dried before 
transport. At the s.anie time the increase of the ash content is very 
trouble.some, since about one-balf of the .5 per cent, of binding material 
which must he added in ordei' to get good results remains heliind as 
ash. This, eoin)led with the high price of the eeimnit, lias prevented its 
general n,si‘, and the high hopi'S jil.aced upon it have not been realised. 

Ordinary or Portland Cement.— 'this material is mneb cheaper, 
but does not possess such great iiinding power as magnesian cement. 
The complete sidting anil hardening of the hriipiettes al.so takes a 
much longer time. 

Calcium Hydrate or Milk of Lime.— For rapid hardening ealcinm 
hydrate mnst Iuim' aecess to carhon-iliovide, in older that it may 
become converted into ealennii earhonale, 'I’lie waste ga.ses from in- 
du.strial tiring installations form a, cheap source of this matei'ial. At 
the Salgo-Tarjaner eollieries in linngai y ' this is elleeteil liy producing 
flat hrii|ucttes with milk of lime, and siib|eeting tlii-ni to the action 
of ehininey gases in a clianiher, when they aci|uiie strength owing to 
the absorption of F()„ 'the hriipiettes maintain their shajie and do 
not fall to pieces in the lii'e. Apart from the low \alue of the hloeks, 
the method is complicated and costly. 

Admixture with lime provides the advanfagi' that in jiyritie coal 
the sulphur dioxide iwnleed on eonihnstion is aUsnrlied I'nder certain 
conditions, lime may reduce the amount of smoke jirodnced 

With moist coals, unslakeil linic may he applied as hond, l.lins 
obviating the neee.ssity for drying the brii|Uettnig material. Plaster 
of Paris can also he applied with the same objeet 

Water glass, a material which linils a good ileal of application as 
a cementing medium in tiie earllienw.iie and mortar industries, is far 
too dear to he of any use in hrii|netting, 

V. Review. 

From the ahovo aceoinits, and consideration of the varion.s organic 
and inorganic hinding materials, it is ohvions that the numerous ex¬ 
periments, which have hi'cn continued right ui) to the present time, 
have not given completely satisfactory results in providing an efficient 
anbstitnte tor coal-tar pitch When the output of pitch is sufficiently 
great and the price moilorate, there is no urgent neecs.sity for the pro¬ 
vision of another binding material. However, when there is a scarcity 
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of pitcll Mllil lllr pliers I ise ,ln'nrilnii;l\ olllrl Irsspii/rd In.lti'll.lK 
such .'Is 1 rslll, aspll.lK III .Isph.lll pill 11 ( W lien (lie e. is( ii| | lirsc m |I rl 1,1 Is 

|s slltlil lelll 1\' |ll\\' a srt 111 el 1 I lllll'-l ,1 Ml es will'll Is Mir III fillli'pe}, 

I|ia\ he llsell as a palll.ll m lulll sllhsi u ul r hu puell 'file s,||Me 
lelliai ks appl\ also (n I I'e.ll ■ il slll|,|||I , n Ihlli | iKplM ,l 11 UII u l ll.l 1 1 s, 
III' e\e|l cell.nil iniileallie Mil is| ,| nees Siieh ,|, III,I Mh -Mii eelilelll, lime, 
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BUIQrKTTES AND imiQUETTINO. 


in wanned U)) anil ilie evn-ss moisture in the eoal removed by evapora¬ 
tion. Tlieii loliows tin- kncadin^^ (tf ilu; mixture, diirini; which 
Opei’ation hii^hly supeihe;i(i‘d steam is inlioilnerd i?i onln- to cnnl’er 
theneerssaiw pl.isileit-y in (lie mass k’inally, the ni.iss is eomprcssed 
under a very liiyli pressure (about '200 'MH) atmosphmcs) to bii.|iml (cs, 
which ar*' usually rrady to be Inaded on h > w a^i^ntis. ( tccasiniialU it. 
IS ui'cessai'y to store, them tor some time brinrc shipment. 

l)e\ iations lr<im this yeiKa-j^l coni-se bei-ona' mcessary at tini' s, 
more (^spceialiy when another binding material is addi d to (lie pitch, 
when th(^ pitcli is added in the litpiid loim, or (Wen when the pitch is 
totally replaci'd by another binding materi.d. 

Sinci' (‘Ven with a. m(M|erat'‘ly hiyii piict' of the bindini;' inateri.ds 
till' costs ol the iKMM'ssary additions Ixs-omc h'-a\\. the «jU'“s(i()n of 
[irolits 111 bi'iijiieltilly ihaiiand alt'Sition to tlm f(»ll<>wniy y<“neial 
consideiation of the ari'anyenient of llu' hriipiette factoi v — 

1. In Older III eeoiioaiise m walies and power, tlie \aiious opciatioiis 
must, as far as pitssiiile, he (‘ai'iied eiil hv simple, hum liaim all\ op<aated or 
aulomatie coiiU i\aner:^ 'l’lii's(‘ ,ip])liam-es must Ix' so d(-viym'd, diiiK'ii'-ioned, 
and airaiiLUMl that : 

2. 'I'licir uorkmy can he (‘asilv and lapidly adapted to tin' \aiiations in the 
natuie of the <-o;d and l)ond oi to llic eh.inymy (amdilions of tin- market . 

11. Willi ('\j>erl attention and supei mten>lence a thcroiiyh co epemtu-n of 
the \.o lolls Opel at ions is piovided, lesnlliiiy in the pioduction ol llu' desio'd 
(piantity of po'ssed eoals of unilorm ipiahiv with the use of the minimum 
amount of iundiiiy m.ilri i,d .md the lol.il pi e \ (mU ion of w asio . 

I 'I in' poiliiiiis ol the nu'eliaiiieal a[iplianie> sult|'‘e( lo urar stioiitl he 
capalih' <*r le.ub irnew.d . 

a 'I'he whole hiepietU' faetoiv must in all its pails )i<' O'.idilv ;o'('e^slhle so 
as to simplify tin' supeiiiileiKh'mM'. It should aUo ho (M])a!ile ol evieiision 
(when this lu'etimes lu'cevs u y in oidei to ineiease lh(‘ oulpiil) ni '-ueh a m.mnei 
as not lo all'ei't the cxisliny [)lanl The nislallation of the neees'-aiy presses 
and aiM'esMU'ies ma\ take plane in the eM'-tiny shop, if oimunallv made laiye 
enouyii with this ohjeeL ill vuw\, or m an outlmii-e hiiilt at a low cost The 
new' plant should eomhine wiLli the old one to lorm a complete uml 

In llie following sections the indisidual operations with (lie 
necessary mechanical appliances wall tirst be dealt with. TInm a 
numhi'r of tin' various ty[)(‘s of coabhrifjUcttino factories will he 
deserihed, and the mininy rcyadations applicaiih' to sindi plants will he 
discussed. A further section di'als with the economies of hriyuettiny, 
and a miniher (T cost slu'{‘ls are introduced Coabhi iipiettiny 
statisiii-s of (lie prineijial briipietlino countries of the world form the 
conclusion of the first part. 



SI'K'TIOX [|[. 

THE SUPPLY AND COLLECTION OF COALS AND 
BINDING MATERIALS FOR BRIQUETTING. 

Tin: t.iw m.lli'M.lls I’dI In (''IimII rn.lls 1 1 | I H I ! 11 ^ 11 i, i I rU.M | ) 

an- lit '>1 of alt (•<Ml\ rvcd (o s|. a Inink.a s 11 om w lia li | lir\ a! o takrii 

afci( mIiiil: 1 o h'i| 1111 riia tiN < M li'a ap]am! im'l 1 m iif'- <'f liandiin^' 
aif cui n-'-poiMliiii; lo iIm'M \aiioiis <itmins ami pti^hicaJ 

comlil ions. 

A. COAL. 

1. General. 

[^‘^iia!i\’ I Im' !u ipiM'in* r.iMo!'_\ IS al (.mlM'd to 1 lie di plant; of a 

ro;\!-pit nil -a l(; llu‘ s<-i isaiiiii; aii<l u.islnim plant (Lmwci HlMaii.sli 
W’rstplialia, kim^oniii mI Saxony, I'ti') ot tollicdix .scpaialioii [dant 
atom* (( '/. 1 pp-'i III l><i\\<-r Sik'^ia) d !m ir .an*. 1 mi\m‘\( ix a nuinluT of 
111 MpM-t I (‘ fart (It Irs < il|l N|d'' I tic <-oll |r| y C' i| 11 p, I ll Ic--, ;iim I Ml lla I cd at- SoiilO 
dislancc limn tin <')!lici\ disincis which Ininish the coal fm Innpict.- 
tiii;^ Tlic\ aic imiialK immi iivcrim- or ,^ra h n lioiits, m- orcasimi,dl\’ 
near I ail w a \ st at mhis espi lia I i_\' w hm c Im i .pia nt iI n of cna! cmi \ c^ rd 
III ships or rail\\ a \ w .m^otis < .1 n li(‘ iinioailcd, load''I ot ■ Im cd Icnipor- 
atit_\,so I hat- siilllciciit <pi,ttil It ms ol coalsimk aic pioilncid to iii,do‘ 
hi npii't tine pi,i|iialih' 

In these t-wo yo-oii|is if hiMpicItiny pLints (In' .supply of coal i.s 
ol)taim d under inateiiall) ditleient conditions At-many insi.dlation.s 
of the firsi e'roiip the Iniipiettc factories heloiii;ine to niiniTie com- 
}):ini(‘s —outside .siippin s liom olh»i‘ shalts ol the same mine, or evmi 
f'‘om other col lie! ies are jioa. ided in add it ion to t he coal <-on\ cmsI fi om 
the nei<rhhourin^ dii'-sin^r jd.iiit lor the oidinaiy pi act ice oi- in sjiecial 
cases where cxtmaial help iM'comcs !i<'cea-.aiy Tim supply of such 
outside coal is usually idlccted hy ixdl. aid eai<- must tlnnd'ore he 
taken that the unloading ami coii\ey;ince to ihe stijiam- hins of the 
briquette factory may proceed le^ularly and a.s ec<jiiomiea!ly as pos.siijle. 
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BRIQUETTES AND BRIQUETTING. 


Ill eviTv I'.'isi' 011(1 or iiioiii stonii^'B bins arc lua-cssarv, rccanllcss of 
wlicllii'i' llic brii|UcUc I'aclor^' belongs lo Ihc firsi or sccoirl nrou|). 
'Pile co.il is cli.irci'd ill a(, Ilic |n]i, and the i|iian(itics of coal i(a|iiiicd lor 
liriijiK l I iiic arc di aw II I'rom below. 

'Pile slorai;c bins iniist lie siillleii'iitly laiye to jiicMait small 
teiiipoi ii ry disloralioiis in the su]i[ily of coal, wliirli can easily occur 
ill the ordinary ]iiaclicc. causing cm rcspondini; der.inyeiiiciils in the 
liiiipictte I'actory. In the colliery coiii[ianies'In iipictte lactmic.s, where 
a leoiilar coal supply can iisiiall)' be depended upon, a( le.isl I lo 2 
hoiiis'supply of coal .should be kept in stock in the bunkers . it is liidter, 
as is ecncrall)’ the case, that the coal biiiikeis should be consideiably 
laryer, their cap,icily bciiic' eipial to a w hoh, d,i\'s supply and e\en 
more. 'Pile brnpletle lacloiies ol tile second yloipi, inicndcil lor 
deallim onU'wlIh olllside coal or for woikiny waste slack, ob\ imisly 
li'ipnrc specially larr;e storayc sheds in order to be as indepciidc'iil as 
possible of iincei lanilies in sipiply or iccoccry ot stick. 

II. Appliances for Conveying Briquetting Coals. 

'Pliese will be chosen accordiiiL; to the ciindltioii, the orieiu, and the 
quanlil\ of llm co.d and the niiniber, [losition, si/(‘, ,iiid especi.ill^) the 
lieielit. of the still,lyc bunkers. 



l''|r. 10 S<'I.l]n-1 li.llltl |mP fmi“ I " ll. 


'Phe reinoMil from the neiehbourine .scieeiiiny or wimhiiig pkinis in 
horizontal or slowly inclined directions is usually idl'ccted by endless 






Fig. 11, —Scraper band m the upper space of a coal-storage tower. 
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0“* BRKJUETTES ANIJ IIUIQUEITING. 

At m.'iiiy lii'liiMi'ttr .'lU.iclieii to fo.il-wasliino plants tlie 

filliiii^ ol ili(‘ stoiMj^fc biiiikci'H Is I'llccti'd 1)\' (Ir'aiiiiiio hand eoio'cvors 
(MasidiiiH'idalji'ik l!ainii-l Imii' or 11 iiiiiholdt. Kalk'), ajipliod specially 
ot late to eokiiii; coals, ai c [ii o\ ided w illi la I y,. li ouolis made oF 
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finely |)cifoiMicd sheet iiielal, lliioiiyli wliieli (lie \\a(iT can triidvle 
awa\ These hands, which also lani on lolhas, aie driven veiy slowly, 
both hoi i/ontally anil inclined 

|)iirine the liori/oiit.il 01 sliyhllv niehiied eoiiveyanee oF washed 

^ S!'‘I'nh'm-W > Siitinih 111, 1 ^ \><\ i\, U)o.'), p. 1.S.5, 78. l'’inlher, 

rtii'pft lus of ilio M,i-( liiiuiib.m lluiiiliiiMt, Iv.ilk, iHiii Iv'lii. 
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siimll coal to the stora;;e bins of a l)i ii|nott(' laclorv liy means of one of 
tlie l)aiul conveyoi'H previously ilesci ihecl, a .sininllaneons siippU' of (he 
un\v.'isl)e(l dry sii'\eil co.al dust can convenien(i\' he seeiired sinipl\ liy 
at low I no (he d list (o i a 11 on ( o (he moist line coal from 11 le (‘on \ e\ ti i e 
chute or hand con\e\or I his appliance is heeomini; more and iiinre 
used. 'I’he dilisery hands, etc.coiney (he e..als eilher direcllv into 
their deslined bins uithoid exiernal assistance or h\ (he aid of an in 
dined met al ehiit e ( >( herw ise the coal is led on to a not her hand con¬ 
veyor a ri ain^isl at riylit aiiyles to the lirsl-, or into (he masonrv pi( of 
an eleialor, which undeitakes (he fiiitlier reniinal. 

I'.lev.itors (tie |i>) are .s(ee])|y inclined or ipnie \ei(ieall\' mo\ine 
endless link chains or ordinary chains, to which hiickcts .n c fastemd at 
ci|U;d distances for \ei(ical hoistine. 'I'liesc are Idled oiil of a pil or 
ehaiyiny hopper and discli.iiye (heir conh'iihs a( (he lo[) In piep.ii.i- 
tioii [ilants and hiiipiette facloiies they ari' |ml to iniiniiici a hie uses, 
in the latter (hey aie used lor the hoistiiiy ol coals and line |iilcli, 
(III her separ.de oi as a coal-[)l(ch mixliire W’hcn used for hois(iiiy of 
wid coals (hey can sei\e as drainine elc\a(ors (made h\ .Sclnichtci- 
maim .V Kremer I »oi (nnind), if pioilded with an ani|)le iiiimher of 
finely pi'i for.iti d hiickcts. 

In oidci to pre\en( the ra|iid wear and (ear of (he link chain, a slow 
and IIIII foi III not loll must he impai ted to the hoist, especially (o diaiiiaee 
hoists, to oht,nil a more complcle removal of the ua(er, further, (he 
size oi (he hiickels must he ample for larye deliveries at, slow speeds 

I hiiloi III loadine and delneiyis very desirahle and not. dillieiilt (o 
ellect hy placine an ailtoniatic reeiilatliie slide in (lie cliareiiie liojiper, 
etc. I he jiowei necessary lor steeply inclined link chain elcvalors 
i.s comp,irid,i\ely liieli 'I he dri\’e is eU'ectcil hy iiicans of pulleys and 
gear wheels with a transmission latio of 4 or .'i I at most.* 

III. Coal-storage Bins. 

At the snialli st iiista I lid Ions thus pin pose is i (lected hy' sheet,-iron 
hoppers, the sides of which ale incliin il at an angle of at least f.a" to 
facilitate Ircc sliding ol the coal without (ciidcncy to stick. Such 
hoppers are to he seen helow in .Si ction l.X. among the illiistrat ions of 
complete coal-hi i(|iic(ting facloi ics. 

For larger stoles of coal lasting over a loiigci period, sijiiare, or, 
better still, eyliiidrical hunkers ol masonry, iron girdeis (ii sheet iron 
and (although very seldom) of wood are used, provided underneath 
^ ht:tn ■ fi 'c.'JJ'tl. Iv kti, vol. ix., IltOe, |i 
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with iik'IaI hoppers, the opemni^^s of whieh are usually <‘ireu]ar. aii'l like. 
th«5 siiialh'i’ hins. eaii he ehis'-h or opetietl to any 'lesijefi extent hy 
Jiteans of sillies The hrnpief te taetiaa ot the Zeehe I lollatnl Hi \\ , 
to)’ (‘.xanipie lias ihrei' siieli storage Ians niaile (■(-nipleteh ol non, 
hohliiii^ ahoiit .'in I'ai^, ami stan'Iiiiy siile hy si(h‘ in a iower-‘'ha[)eil 
hnihliiiy^ ha- the iiiaiiifetiaiiee ol' I’mir Tmlei- pj-c'^^es with a Iota! Miitpilt 
ol’^iam- ol) liais pet hour The inav hinpiette in.stallat iiai ol the Zeehe 
I layelihcek. desetlheii Itl Seclhai 1 \ , a No povscssr.s lllt'ei' h)tis wliosc 
main portions are howevei, htiill e\timh ieall\ {tly 'I'l). 

The pre\|ollsI\ liielit aaieil eo.il sliiiaye towel ol the hlieltiau 

hllrpldte \\nl ks ( (( ami NI|. hllllt III I hl'er serf n ais a ll'l ell pplicil 

ly nir.i ns . .1 sht p^ is in lie 1 1 la i yei s| i !l It is 1 an It ha t h<- m"sl pail ol 
\\ ooi!, a ml eoi isisl s (i| t li O'" 1 li \ I,-.|on’', ( ai li o! a lu.iit 2 nn ( mmn i a p.n i(y 
'The I oil \ iw a m e a 111 I < li \ is|. -M (il I he n m I h\ 1 iM a 11'' ol a si t ajiia 1 m ml in 
tlietippci space has ah I ,n!_\ hi rn < h sia 1 1 d ([i oh). 


B. PITCH. 

Tile eon\e\anee ol’ hatd pii<h or iiieihnm haul pitch is tisually 
etlecl eil h_\ i a 11 since most ol 1 1 III list hi' pn leii 11 1 1 a W a \ 1 1 om t he W orks. 
It' (loos Hot ol'l ell hap[ien I h;it hi up let t e hiclol ies are to he I'olind III the 
immeitl.lle nel^hholll liMoil of lil'l lllal ion ot cokiliy plants Ircoveliny 
pilch In this tasi' the tiam-poil nl the pilch is natiiialK a \et\- 
simple mailei 'The hanl .iiid mediiini land pih h lioni lai disjilkilion 
.l|. isikliiy «a yas plants is nc'-li) .ihlaimd in (ylimitical 'a c<aiical 
blocks of the shape of ihf imaitd'- intn which the reco\riod pilch is 
poiiied III the niii!l('n siale ami allowed to soiiihf\. (a' d<li\eied in 
pieces of such hloi'ks, the Scolllsh hlasf d'ui mice pitch is, ll0W('\rr, 
supplied in the form ol piecrs and haynieiits as tliey ar<' uhtaims] fi-om 
till’ yas mams of tin' hlasf lutn.ices. 

At la iijUettiim plants in.'re the pitch supply is can ied h\ rail caie 
must he taken that the pitch is i-(auo\<^d from thewayy<ais mio the 
store almost immediately w it hout aii\ sp<'cial int''i media t<' c<ai\ c_\ a nee 
Kinlher.it IS of impoitance that \etw s<iit pitches should he ki'jit ,is 
cool as p<i-,sihle dm lily w.nm wealiier. The pitch store, oi- at least ;i 
jHalloli ol it, Is iheleloio (tllell piai’cd helow the hi H piet I odo.id I liy 
]»latfonii <ai the yhamd llocr, or in the ccllai. Tins is the easo. iTi- 
example, 111 the lai ye hi iipiel t my plant hiiilt ha 1 he Zeehe I layenheck 
lp\ Schuchtei maim Ixienier ol Hm tminid, and illustrated in Section 
JX. 'I’lie eii'ater j»or(i(at of tla* pilch s(oi(' is sitiiatnl under’tin’lojiy 
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loiitlin<; stage, and almost stretelies along tlie whole naiTow side of the 
tact(iry hnikling, so that ample stores ean he aeeommod.ated. 

On the other hand, in the hri(|Uette I'aetoi v of the KimhiTi heh \ on 
Jlui'gker Sleinkohlenwerke at IIresden-I'l.anen (see Si etion I \ ), the 
pitch waiehonse is sitnateil (dose (o and Ixddnd the snppl\'stores on 
th(‘ liist lloor, hot is, tiowi'ver. on the narrow side of the hnildiiiL; and 
aecsVssilile to the rjidway tia(di. 

Inside the pit(di stoic the pitidi is iisn;dl\ de.dl with li\' means of 
liand-h,ii row s. whiidi .are ,dso used for canwing the pilidi to (he [iie- 
liminary (i nshing nimdiiiiery (stone- or- pitidi-lneatens, etc ) 

'the propen’ snppl\ and aceiniiulat ion ol laigi' ipiantities of pitidi 

fniin extein.il soinees is oli\noiisly as impoManl .is the ..I 

the 111 iiplet (e f.letol V W ll il I.U ge stol i‘S of eo.d, fol tile inilfol 111 W ol k lllg 
of the lirii|nidliiig pi. lilt 

III the coiiipa I at i\id V laie case of the liipiid suit pitcdi ' fiolii a 
nidghliouring eokiiig plant, ii‘co\eiiiig liye-piodiiids, heing iisnl .is a 
Idiidiiig niatei iak the coi r(‘spoiidlng arraiigeiiiinits of t he Zndie 11 ol land 
lll.;l\'.“ can he taken as an example, 'the iKpiid soft pitidi iditained 
in the tlriii’s own coking plants, after distilling oil ahoiit half the lieaxy 
oil, is allowni to i iin oH'Ihroiigh a withdrawal cock into a [ire.ssiire 
tank and foienl (hioiigh a pipe lot) nini di.iiiKdcr and ISO in, long 
directly to tiie hi i(|iiel ti‘ faidor)’ hy means of jiressiire st.eaiii. 'the 
pitidi lirst, Hows into a l.ii ge containing \ essci c.ipahle of holding .ihoiit 
20,000 kg It issiiii.ited o\in the ilai, giaie of the diyiiig di inn and 
heeiinii s lieati'd siilliideiitly to alwa}'s ki‘e|i the pilidi eonf.iineil in il, 
(plile tlilid. 'tlii‘ (diiiiiiie_\ of the film,lee Is also lid Ihiongii the tar- 
holder for tlie same ohjisd 

'the appliances for lemoviiig the liipiid pitidi in a siiitahle. coiidition 
and the rei|iiiie(l ipiaiitily aie dealt witli in the section on Supply, 
Mixing, amt Itiv isioii. 

0. RESIN AND OTHER SOLID BINDING MATERIALS. 

'tlie conxeyaiice and storage of the resin ' reipiired, wdiiidi is 
delivered ill liari els, as Well as other solid hiiidiiig iiiatei iais, can usually 
he ell'ected in the ni.iiiiier piiwioiisly de.sciihed for hard pitch. 

1 Sri- .it.iCf, |i .’17. 

- ,\ 1 ,Ol - 0 is/y,i/ .sgsois/ior/a, vel. IX , l!Xi,7 p tjI2. 

^ .See ,llte\ e, ]|. U. 



SECT ION TV. 


CRUSHING. 

I. GENERAL. 

Tiik Hill' co.'iIh of less III,III aiiiiut I l- IO mill i'liiiii tlic sievin'; or wash- 
in;; iieeil no fiiiiliei workiiii; III s|'ei'i,il l•nlslllll;; inaeliiiiery il'llie) are 
l'airl \ sol't. sue] 1 as, lor e\a 111 ]lie, iiearl\ a II I,lie W'esljiliali.in liai (I, siiiitliy, 
or seiiii-ral anil I'al, eoals The lai eer jiieees (1 roni II iliiwii to o nun.) 
are snllieieiitly lirokeii nji in the various supply, delivery, lieatiiie, 
iliyiiiy, and iiiivliie a[iplianees tliroiiyh wliieli they have to pass on 
their way to the press, and to some extent in the press itself. With 
harder eoals, n/ I'p^ier .Silesian and .Saxon, this does not, however, lake 
[ilaee snllieieiitly , conseipiently, a line ci'iishine maeliine (disintegrators 
and the like) eannol he dispensed with, 

,Snell niaehines aie neeeissary in every ease for piteh, which is do- 
lixered in eyiindi le.d hloeks, lumps, and smaller pieees. 'I'lie liloeks are 
lirsi hrokeii hv hand into la.ye pieees liy means of a haninier w ilh a 
lone handle, lliese pieees and the lnm[)s of piteh as delivered are sent 
on to a preliniinar}' eriisher (stone-hreaker or ernslier, pitcli-eraekine 
maeliine or hreaker), and the I'esnitine nuts eompletely erushed to line 
inateiia.i hy means of piteh mills (disinteei.ators, roll mills). The ohjeet 
is the [ireparation of trains as unifornily line as po.ssihle, .soniethnie like 
coarse sand, without niakini; any dust; hut the [irodnetion of the 
latter cannot he altoeether avoided. 

Diirinethe supply and erushine of the piteh careful eonsideratioii 
should he yi\en to the [iroper separat ion of deleterious foreien malerials 
such as pieces of iron. I'’.xperieuee shows that in railway sidiiies and 
even at the pit stations there are to he found old tyre clout-nails, lash- 
in;; .screws, damaged or loo.sened iron parts of railwa,}' waomins, which 
the railway workers hare a predilection for throwin;; on to eoods 
waeyons The waeyons in which the pitch is carried can also be 
ali'ccted in this manner. If such pieces of iron are not observed in the 
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pitch storcH and tlirowii out, tlic\- a('ciiui|i,iiiy (lie jillcli .supph' into (lie 
cni'-liiiie milehiiiei \ , e,isil\ e.iU'-iny lii e;ik,i^i's .iiel oIIku (l,un.ii;e, mel 
coii,sei|iien(ly iliten iiptiiiy the \\ hole woi Liiil; of (he lini|Urlle l.ii (m \ 
Tins apiilles e,sjieel.ll l\ In (lie l n( l oi I llel in] i of plecrs of non into (he 
specially' ,seiisit l\’e mill \ eiy ra|iiill\ i iiniiili^ ill ml e^intoi s, w hieli should 
eoiiseipii'iill\ he ,sui(.ilil\ |)io(ic(ed iinilei .'ill eoni 1 1( Ions in ;i manner to 
be desei died iiioi e fully lal ei 

Should, under eeit.iin eiieiiiiistmiees. a porlion ol (he pilch he re¬ 
placed In lesiii, \iliicli is iisiiall)' deli\eied in (he foi in of small jiieces, 
a hall mill miisl he ]iio\ided I'm eiiishiiii; I'ixpei iiiienls (o appl\ (he 
e \ isl me disinleei .1 (ol s Ol loll in 1 1 Is I o t he crush me ol i esin ha \ c pi o\ ed 
f I III! less (flirt her m for mat Ion In-low ) 

In I he follou iim p.mes (he \ai mils hi e.ikiny iilicIi ilies me illiisl ruled 
and descrihed moie fully. 


II, PRELIMINARY BREAKING MACHINES. 

Stone-Breakers (Crushers) t'iy II) The picliminary criishlne 

iiiaclmie- yeiiei ,1 ll\ applied |o (he pi cp.ii ,il loll of ol cs and mini a .i I sails 
aic Ipilt' suit.(hie, when .'Ipiippeil , iccoi d 111 y I \ , foi (he hh'aklliy up of 
laryi piei es of I a it l Ic pitch. 

The imnil ih cyii ol stoiie-hre.iker used III hriipietle factories is 
ill list I ,ll ed 111 tly II 'I he lumps ol pitch.Ili' thiown ml o ( lie Wedye- 
sh.iped hie.ikiliy mouth M This Is loiined h\' (he \ci(ic.il hie.ikiny 
|,n\ If li\ed 111 the priiicipil w.ill ol a c,is(-iron liaine h’.lhc inclined 
j.iw fast died to t he pl\oted lev er S, ( h ddeVV.lllsol (lie flame alld 
the ( W o W edue-sirs pell side pi.lies ji .Hid /f^ 'Idle hleaklliy |.IVVS a I'e 
made ol haul c,ie| non .md me piovided with sh.iip iihs oi yioove.s. 
'I'hi y c.m he chmiyeil and leveisid, thus eonsidei a hly mcieasiny (he 
leny til of Sel \ ii e, since t he U e.ir .al, ( he low ei end ol the |au s .s is eoll- 
sidei ahly yi c.il I r than al the (op 'hiie side plat i s yi and y/|, lived m 
yiooves serve (o st I el I v;l I lei i I he hi'eak my |a u /( and as fai as possdile 
to protect I he sale vv ,a I Is ol ( he 1 1 aine 11 mil w i ,ii i iiy , I hey are made of 
haul c.isl non or east s(( i I ,md .ire easdv' leiievvahle 

d'he hreiikiny iiioiitli is a It ei n,i I el \ nmiowed ,ind widened hv tin 
motion of t he su I ny my a I III osci I la I my a hoiil the hoi i/mil.d axle n, 
wherehv the [iieccs of pitih (di.iiyed are suh|ee|ed to ihi ciiishniy 
action of the rihs mi (he |.i\vs .H lioth sidi-s hciijnie uioie and iiime 
crushed and hroken, and .is they heeome snialh i sink lowir in the 
nioiitli, until (iiiall}' they fail out of the openiny s at the hottoiii. 
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'I’lir iiii'l ion III till' swiii'^ino jaw S is cilit.iinoil froni tli<' 
sliiilt n ilnM'n Ky tlio [jiilloy r, liy iiicans ol'llio iiowcrl'ul crillik Z iinil 
two |l|■(‘SMn■■ |il;ilos (/.mil lil t illy' in I lio lir.iil at (lio Init Ioni Tlir^o 
lorin a lo^ylo joint in wliicli ono o| ilir liar.s i/, |■(■^ls ay.iinst tlio liark 
III t In' lioi I \ ol I lio in.ii'liiiii' a ( I lio i lylit, u In In t In' ot lici' i/, |■(•Hls ay.i inst 
(lio lowiT |i,ii( ol' till' swiiiyiiiy jaw ,S As a |■oanlt of this artaiiyonirtit 
till' |l|■|•ssn||‘ plains oM'ti'isc .1 silk' tilt list will'll till" rr.lllk risrs, till' 
swinyiii'y |.iw is loi'roil to tlir loll, ami i ot ii i n.s w lion Z I’.ills insiiiijto 
llioaolion ol yia\ ity on tin; jaw anil I lio loiision III' Iho s[iiiim/ 'I'lii; 
iri'oo I] l.i MI It'S ol Iho riiiiiiiim ol a stono-hioakor aro ooni[ionsatoil hv 
two ho.i \ j I] \ w liools .1 1 laohoi 1 to tho ilri\ Iny .1 \lo 

’I'ho w lilt h III I ho o|ioniny ol' I ho hio.ikiioy inoiiili o.in ho oli.iiiyoil 
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must 111’ n-iislii’il liy llic sIoih'-Ih i'.iIm'i if I hr w Imli' ■ 'f I In- yilrli h.is in 
[KISS I lirnuyli it. 

Zeitz Pitch-Crackers' iii^s in .iinl liD 'I'hr /.ni/n Ifism 

rirs/rirl- llllil M .|scl 11 nr n I i,l II - \ k I Ir ^^l si I Im li.l 11 ll.llr Ills',, lllrii lllr sii 
cililrll lillcll (■l.'lrkrls lii| | lli- r, ,,ll sr , i|' | II , ’ 11111 i I III I \ r I I Isl 1111 .it sr\,|,il 
Ilf t hr rii.ll-lil li|llrt I ll|r hli 1 1 ,| li s u h Irl i lllr\ ll.l\r lilllll l''l'_;s l.i llllil 
1 (1 sill IW II Cl ,11 kr| W 1 1 h .1 1 1 Isrllll I L;r ,1 III I III I \ I s| III ,1 1 ,11 I ,1 ll^ri I '1 111 Irl'- 

IK’ill ll, such IIS w ,|s 111,11 Ir li II r \.iiii[ilr, 1 1 >1 lllr \M ii k I iiy "1 1 hr [iki ill l.ilil 



1 |<, \'< 1 'ill h I Ml Im I W l( It 'll I ll W ">■ III I III. \ I 11’ ' I I '.N I' ’ll I I M' I 111 ll ' Ill'll 


(iiiwii li\’ Ihr Slrinkiililriiwi'rks l!iiik«,i I ll’hriiik ii I \,'i,iiiml iit 

lui-h trust rill III .'s.l \ , ill\ 111 I 'H)_' ’I’llr rl ,|I kri I'l ll r. I'■ I s 11 1 ,'l 1 1II 1 11 1 1, I' ( si \ 
lit the must ) Ilf snllil s|, rl r|,||i Imi s lii'iit ll|i\i,,ili|s III t\\i I ll W hlrll me 

[llllcrl I, SI) as til |r,i \ r \ rl y I it t k' ['III \ , I Ic 'III I Ur sllll |l, 1 1 I 'I r,i k I liy | il.ltrs 
Cajilll llr I ll’ rr \ I ll lit II ll I ’1 111 sr a 1 r kr \ rl I | ir \ I 1 1 1 I , IC ll i '1 1 1 r r I il I ,1 si 111 I I 
Bitllatrll llllllrr till' lirliil Ilf thr yialr thru- ll|st,ilicr., !l|,m I mi ilrtrr- 
liiiliri] 1 )\' riiirs jiiishril 1)11 till' sImII mill lirlil m [msitioii l,y iiiimisol 
the nuts ,s. 

The [litrli is chmyril ly limiil in [lirrrs uliniil as hiy as I hi list, into 
the hi)[)])ei' I'k mill falls, aft. r siilliririit Cl iisliiiiy h\ thr i,i|,ii|l\ irmlv- 
iiijr hi'eakiiia [ilatrs, intn the wnrin l■ll)lvr\■l)l 1. Thr i,iti III ilrliM iy 

I |,; I l.s lii it,, i: ini i; ill 1 Sli Iiit' kli- im Knayn h h S.n In u, i/u/ii/aif/i 

fur das Utt ij- und 11 utlcau e^ta hoiLnjn ah ,s',II/mil, I'JOi, Ji Il.\ 
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Ciui t)i‘ rr^fiilahil In' a sliilc At /» llii' Miiall |iili-li falls into (ho iiiiK- 
ilia worm K.uhi'ir it Is ci)iiihii]oi| with liio |iirdi'll■rlllilH‘ll aijioiinl of 
MiiiaJI coal which falls fi'oiii I he i c\'ol\iii^' Iahl'(I at /. ami t he t wo arc 
car I iial towa i ils I Im ol hm- mid of the woi rii, her or m nr; I li'>i oii^ld \ iiiiMsI 
tnmd hci' iiri (he way At y Ihi' whoh' is l•arlll■l| an.i\ to at'airsdis- 
liitcyiatoi' 111 coiii|ilc(c the ci iishiiiy 

('oinpaicd wllh lire sloiicdii ca kci', I he ci'aidscr is dist inyiiishcd hy 
a coiisidci'alilv linci- ami inoi'c iiinloini incliniinai ciiishiii" ol tin' 


[lilidi of course (he jiiteh caiiriol In 



Flo. Iri t'l.irkia, cross so lien, 
to lire risseiiei' Sti'liikohIcliliei-ewe 


■ dealt with ill such laryc |iieccs -- 
hut |iriiici|iall\', houiner, in (hat 
it is more cm t.aiii to i e|,i m on its 
yi.ilc (he foreign in.ilei nils |iiesciit 
111 the |il(cli, Sllell as |ileces of il oil 
and Wood, thus |iio|ecl inr; I he dis- 
inl cel at Ill's, w II Icli aie imistl\ used 
lor I he liii.il eriishnie. 

/h/c/i -/irci'/'i/'.s' of llo' //o/r- 
/nia.s'r'/'.s'i'/imi Mosoh i iir n lohriL '— 
The pitch-liieakci (legally jiro- 
Lected jlillllthy ( he I lol/li.illseischeii 
.Mascliinenfalii ik (I in h II at 
A Ily si III I a lid used w 11 li escellmil 

lesiill s dm iim I lie last li w \ e.ii s in 
Low er 11 lienisli 'VesI Iili.il 1.1 (,iim iny 
ol liers In I he Zei he M.ii y.ii cl c .it 
Soldi' and In (he /eclieii K.itli.ir- 
nia a( Kr,i\, .ind Kai I l''nnke .it 
Kiipferdich 111 lles-aa, heloiiyine 
rke A kl ieiiyesel Isch.i 11 111 Lsseii), is 


.similar to (he |ire\ioiisly descrihed crackers The hre.dser shall is 
provided with a larye inimhcr of rliomhic steel knives, and ti.ncis at 
the rate of 200 revolutions per minute. ( Irate liars are not pio\ ided. a.s 
ill (he piteh-erackers. ()n (lie eontraiy, tlie piteli thrown into tlie hopper 
is thrown ayaiiist an opposing .system of knives in the direction of lota- 
tioii of the shaft and cut up in a shearing fashion. If, duriiiy the use of 
soft pitch, some of tlii' material adheres to llie knives on the hreaker 
shaft, it is scr.ipcd oUTicaiii liy the arms jirojeetiiie from the other side. 
Tile spaces hetween the kiiixes are from 10 to 20 mm. wide de[iendin(r 
on the si/.e of the niaehiiie. All the knives are individually, easily, 


^ New rilcli-bix.ik.eis,’ D<.r JitiybuK, lbU8, No. 12, pp. 8-9. 
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and oonvi'ni('ntly rcphicril '1 hr \m,ii .nid (I'.'ir, howi'\I'r, is nnl\ \i'i\ 
^^niall II a lai^c <ii s|ii,ill iiii'cr <.1 inai acriih iilalK hills iiifn Ihr 
niai-hiiii'. r \ I in in ICC li,n shnw n l hal I he cha m c-. i il' il ■, ji.i-'.i iic t In i iiiL;h 
arc as rimil as c\i liidcl in aisr,|u,sii c ,,| | he hnli s|ir, d nl (he niachiiic. 
It is iiiiiic likcl\ (ii he held l.is( h\ I he leeipinal kiiil’e s\slniis, Inine 
iili,' the 11 let n HI el III eh Hit u ael ini i iiiiih d la I el \ a lid pi e \ eiil iiie da maee 
til (lie hieakei 'I he iinise made h\ (he liietinii iniiphii^ iiiiiiiedlalel\' 
attracts (he .i( (nil mii nl 11n al I eiidanl In I lie s(. ippaee and he is aide, 
alter pllshllle (he hell on In the hmse plllle\ h\ lie a le- id' (he hell I'm k, 
tn (dean I he iiiach iiie sn enii\niinil I \ aiidi.ipidli lhal .i leal iiilninp- 
t-inll n| (he work call seaieeK’ nenir. 

As I'lirthn adwiiitanes of (he pileh hieakn. (he Inwei power re- 
ipiiieil, wliii h, emii|iaied With an nidniai\ |iw nirdin m ndl nidi 
ci\ine' (he same milpiit is more I'aMiiiiahle lo the exfnil of 10 In 
50 per end , and (he lower lirsi eos( wlindi is o\ei 50 pn end les.s 
than tiial (d' a jaw n usher, aie meed 

III. FINE PULVERISING MACHINERY. 

Centrifugal Machines (Disintegrators), li^s 17 ,ind is 'I'lm (Inal 

pilKellsill" ol plteil down (o plei es heloW OO lillll Is lll(o(|\ e||ee(ei| 

hy .1 eeldi d'li j.il mill iisii.dly hiiill on (he piiiinple ol' a ('air's dis- 
iideei.dm I'l.us 17 and IS show Immil iidiiial .iiid emss seelmns id 
siieh a ni.iehiiie ni.ide hj the y,ed/,n I'iiseiI'ae s/nn iiiid Masidinini 
iiail ,\iis(,ilt 

The eeidiiliijal mill eoiisisls essnd i.i 11 ol' a s\'s(eni of hoi i/oidal 
steel liars an,lilted i mnid ( he dri\niy sh.i 11 n -in ( he (,w o emiend i le 
drums /, /, and /, and eonihiiied to (wo h.iskels h\ nie.liis ol (he 
teidieal, wioiieht non discs .s .iiid (he i.i.t non shoulder pieces 
K Kj These h.iskids an ki‘\ed on to dining slial'is King in (he 
same siiaiglit line, and are pnsln d iido each olher in sindi a wav 
tint the ilium oL' one h.isket can riwidve in the annular space ol' 
the other. 

'file drive of the eeidrifiigal mill is ohiained hy ( wo piilhw s /• /j 
fastened to tin* shafts, w lindi e,in make (he ha skids re\ oK e exceedingly 
rapidly in opposite direelions This i,' elfeijeil fnaii one and (he same 
transmission shaft in a \eiy simple manner, one pulley heingdiiMTi 
by an o[)eii, while the other is diixen hy a eiossed hell. The haskets 
are eindosed hv an easily ienio\,dde shee|-me(,d (o\er (/.one side of 
which is provided with a fnnnel-shaped eliaiging aiiangenieiit F 
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ni!i(^um'i;s a\I) i’.uiqkicttino. 


Till' (i) 111- ”iiiiniil, liiipii'_;lii, iiilii (Ills fuiiiii'l, r.ilN lii^t info 

t.lii' iiiiH I iliiiiii wliiisr i.'iiml I, ill- i.f n'Milulimi imi|i,iiN In il a Iiil;Ii 
vc'liii'il\, anil in ri)n''r'|Uriiri: III nail I lineal luiii- it- aliiLis \i'ilinll\ 



11 

i’ll; 17 I'riiti iliifi-il iiiill, IniiHiiiiiliiial-.i-i iinii. SlmIi' 1 : liO. 



||'io. IS - *Criilnrii^.Ll imll, si-i'ti'in Snvlt' 1 . 30. 


anaiiist dll' I'ai'.s in tlu' m'i’oikI dniin whicli is ini>\ iii” In tlir (i]i|«>sitr 
(III rcl ion. anil in Uiis way Hic iiiati'iial yol-s liroki'ii n]> .V similai'. lint 
inoic xioli'iit, |1||I\I'I isiny i.s cailsi'il liy die liai.s in llie lliinl ami I’ouidi 
(Ji mils, until llnally die yidumi inatenal i.s lliiown out of tlicfouith 
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drum ain] by th(‘ slu'i't-mrtal ('(ivcr, wliiidi is providnl \vi(b an 

iiiidoinratli llinai^di ubich ibc niatcnal is oaiiinl away in 

a b(ip[irr 

111 (iidi-r that tbc badly wuni strid bais may easily be leplared, 
line 111 ' (be liaskets is ananyed so that it ean lie remnved. 'I’liis is 
liiiiuylit abdul 111 maii\- (•eii(i'il'iiyal mills sim|ily b_\ tiiiiiiiiy a baiid- 
\\ 111 e| [iiii\ldrd witli a sciew s|)iiidle. Since the maleiiai deli\eretl 
has. diiiiiiy the opeiat mii, been tlimwii backwards and birwaids rrnm 
line ilrnm In the iitlier, an iiilimatc mixture is iiblaiiied in aildtliiin 
til the |iiil\eiisniy wbicb is nl aiUaiil.iye In \ icw nl' Ibe irreyiilar 
II, lime nl' the mati I'i.il In be emiind, and i|iialilles I be eeiil i il'iiyal mill 
I'ni the simiill.iiieniis yniiiliiiy and iinxliiienf \ ai imis malcrials, such 
as i-n.il ,nid |iitch, su]i|ibi d to it. .\ho\e all.Ihe a|i|iaralns delivcis a 
\ et \ loose I II oi hict, ,1 ml IS Well ad a | lied 1 oi deidiny w it h moist mat ei i; lis . 
Mil'll .Is lor e\aiII[lie, washed co.ils and \ ei \ w et hi ow n coals for t he |iiir- 
[los.'s of eokiiiy and III lijiicl I iiiy ttntheothei hand, it is not, suitable 
foi mol e 11 1,111 iiiedinm bai d iintei lals on account of the ei ,,at, w ear and 
te,ir on till' steel lods, iior for I esin, since t Ins bei onies soil and,sticky 
In e,uis, ,,f the hcaliiiy owiiiy (o Ihe yie,d, amount, of fiiction in the 
Cl III 111 iiu,d mill .'Soft |iileli beha\es similai ly and does not ycnei.dlyi 
siihiiiil to puU el I'liiy, w bile the bald |iitches can be beaten down to 
the lim s| ^ 0,1111 \ I ry compli lely in the ceiil i ifiiyal mill, 

dis,id\,inlaye of the disinteei ator is I hid , l ii <'onsci|iieiiee of (be 
hlyh I otaIoiy \ elocit \, 11 ('.III easily be sub|.'elcd to consideiable dalnaye 
l,\ the lilt 1 odiict loll ol [lie.'es of iron or olli.'i' haul bodi.'s. 

'the costs of leii.'Wal of tile (1 isintey 1 ator occasioned by the acci- 
d.'iil'i! chaiyiny ol I'M'ii a i;--'J-inch sciew or nut can ,attain the sum 
ol ."tltodfl 111,11 ks.' lint the (kiiiiaye is milch eieatiu' wlmit, in eoii- 
s.'.|iieiici' .if a lii'eakdown of th.' disiiiteyi,'d.)r, the riiiinine of the 
bi'i.|iielti' facloi y- iiinsi be sto|i|)ed lor hoiiis. In order to ju'eM iit 
such d.'rane..m.iil,s, al.sohile caie should bi; taken that such foieiyn 
b.,di.'s ale compl.'tely separated and lemoved before the pilch ia 
,sup[ilie.i t.i the c.'iiti ifiiyid mill, 'the simplest method of doiiiy this 
IS by the iipplicatioii of a pitch-ciucker or bleaker, as [irc\lously 
de,seiibed, or of some similar desiyn for the prelimiiiary bteakiny. 

'tbe iiietbod alretidy applied for a long time at most of the stone 
and [lotasli suit grin.ling m.-derials with good results, foi pievioiisly 
separating [lieces of iron wbicb W()uld be dangerous to tlm rajiidly 
re\ol\iiig lino mills, is soiiiewliat more iiivoKed 'the material delivered 
* l)er Ijcrijbaiif lUliS, No. ill, pp S-tl. 
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liRlQL'KTTKS AM) r.HIQl'MTlN'a. 


lor <;iin(liiij' is first |i.issi(l tlnooi^h u sliakuii^ siioi'.-inil llr-n .allowci] 
to jiowcllui iri.ll^'lll-is III till' Idllii ol' horsr slliir, sti-rl, or rirctro 

iii,-ioiii.| s |)l,iiTil ill (lio '-III I iiiii-c to dll' lino null (liontor mill, olo ) * 
I'liiisc |)ioo( ■■ ol non wliii'li liiiio not iilroiiih' lioon si'[iiiiiiti'i| nnil ro- 
lllo\oi| liy fill' sIlllklllL; sio\r ;iro .it I r.icti 1 1 li\’ tllo llliiyilols on liotll 
sides ol' tile miliiini'e to llie line null iiinl uoiinlly held theii' until they 
lire lenioNed h\ hiilid Xollilliy si.mils in the \\ii\ ol' the use ol' ■tiii'll 
liiiiyiiels 111 III n I net to I'lieloi les dm iny the jiul\ m isiim ol' dr\’ | ill eh. 

'the lollouiny lllhle, tllkell I'lolil 11 ]iros[ieet US of the M.l-ehlllell- 
hiiiliinsl.ilt 11 iinilioldl, Kiilk, ne.ir Koln, eonl.iins fiiither aeeoiints of 
the niost iiii|ioi liinl, me.mill eluents, power i ei pii i enieiits, niimhei of 
rex ol Ilf ions, olllplll, etc, xxhiill IlllXe heell lixed h\' expellment'' oil 
co.ils for the miiiiiil'aetiiie of eoki ns xxell ,e, for othei lim iiie.ils 
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timil product III contrndistinetion to other eriishiny mnchines, tlie 
output is diminished hy inerensiny the sjieed, Imt the niaterinl yround 
is liner, 'I'he reverse takes place on diminishiny the rate xif revolution. 

I’iteh is pulverised liy the centrifuyal mill to a very line yraiii 
(coarse sand) of llu‘ hiyhest possible nnirormity, but not to tine meal 

1 1 . I,move, /la-/||■o/.ll(^loo,s7^e (iVirni/ni/ey ikr KiiUs'tU<‘ /loi/x’i/i/iiia/’.x Kalihtnjhaii^ 
Bei'hii, l'J07, pp 
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'or .size. Tn spite' of (liis, ili,' fnnu.il iini nf n (■l■ll.li|| .'uimiiiil df 

(lust (‘ainmi. Ix' U\iHilri| ( ’nhsisnli’llt l\ tin- slus l llll■(,ll ciim-I' Mlf. 
rouiiiliiii; till' mill must lie m.i'li' ilusi tmlil, thr Iumi iii^s of lln' .■hafl, 
must be proirc'ti'il .ii^.iiiist iliisl ami pin\ uli'il u itii diisi piour liibi'ii'al imi 
applianci's, pirf.aalily with iiim lulu leal mn Willi ii'eanl (u (he 
(|Uaiitity III' [iiteli (o be ]Uil\ei isnl, w b.il li.is b. iai sa iil \v il li i eyai ii to 
stone-breakers ( pp iiO til ) applies i iiuall) wellben' 

l'’iir a twopiess iiislall.il loll, lor es.iinple (I’oiillinbal st.siiaii), 
j'ieliliiiy tell tells ol' biiipielii's p,a houi loruliieli 7(1(1 ky piteli aie 
lieeessaiy the smallest eenliiluy.il mill.iiioilil No, | ipo«ei leipilieil 
2 til :i II I’), W ill (•nl)v,.(|||,‘|]I 1\ ti(il (tl)|\ .U1S\M'J IIm' plIljKt^t' Ui'li fdf 
jiilcli nloiif, lull will siill lia\i‘ wiillirifiu m n■^^■|^t• Ini an (Alriision 
ol 1 lh‘ jilant I () idiii nr fi\ i- |»m 'sscs. 

11’ I In ■ w In lie .»!' I Iit‘ ct la I I <i 1 ir I u |( | ij.'I I tw ! is t < i I). ■ [ )i| | \ t i ist w I at I lie 
.sann' 1 iinr. a s| al t' of all’ui h w liidi ni.iy ! (fi-ttiiic n« ct ss.ny u Ih'Ii (ir.iliiiy^ 
widi coal of a Imp! tialtiif. i( iniisi 1).^ iiiiii> d \\lif(iici (lie coal 

shall ho (ii-atfil (1) aloiM' in a spcciaI iniII . 'iM d i. (ol;c( h'T w if li ( la* 
jutcli in a ct.!iihin<il di-i n( ••i;i al < n . In |>ia'li(-‘ hoih jiiorcssfs am 1o 
l)c loll 111 ] '\ he c( mil mil 'I Cl imliini; in one null olha s (he aih anla^e o\ei- 

separal" m in hum in two niilU ul a siiiiiillaii' oii^- ml imale nii\f me i»f 
(he two ni,t I aia K as well as i ct m. mi \ in e< ist < i| ms| a Hal mn ami s[tace, 
lull has t In Hi ,iH \ a nl a^e oj less c.'i I a i nt \ i n o[ it i .i I ion, since t he \\ hole 
WolhlliL,^ ol (he l)||(|UeUe |act(i|-\ HejutlH's lljion otie C< m 1 1 11 11 ollsl y 
iiinnmy^ o\ ei t mi lei| null. Sep.imle i nish iiilc oD'ei s ^leatei ciilainty 
111 this lespiay ami als) allows he(tei aHaptalmn (o ihe chanyin;^^ 
na(iii«‘ ol (he coal oi pitch h\ conespoiiHiii^K alleiniL; I he lolalmy 
\elo(ity ol one Ol the (fther ol (he nulls, oi h\ piitliii;^ (he coal <lis- 
inteei ator out of act ion ni cases w Ina e ihe Hiiijiii I (e faetoiy is siipplieil 
with a sol (er coal 

II all the coal IS cenit ifuy^•llmeH for a (wopies,sor IH-ton hri'juetfe 
factoiy, a Hisinjc^i.doi capahlc of ;;iviny^ a( least !IH(M) kyr pn- hour 
is leijiiireil, such as nioH< 1 ,\o which, ha an oiilpiit ol' 1I,()00 k;^ , 
riapiiies (S to IH II I*. If coal ami pitch aie li-eateil (om'tlier in (fiic mill, 
10.000 per hour will he re(|UiieH f.a a plant of etpial si/tt, ami the 
fiainc inoHeh No. 1, would He a(la[)tahlc. 

For tlie, pi’ovisioii ol ihme (o toiji- t'oullinhal presses, nioHel No. 5 , 
with a p<)W(‘r reipiirtmienl ol I t to 20 II T, woiiM he appli<<l. 

Whm-c a Miltc'i.il has to be pi'ess(.(l nlliinst i \( IUsi\el.sueb as in 
Lower Khmiish W'estpli.alia, the weak is now (■.■iiried on w if.leait a eoiil 
disiutegiutur, thus ellectiJiy con.siderable sa\iiiy in t(jmiiny power. 
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BRIQUETTES AND BRIQUETTINa. 


Roll Mills 1!) and 20).'—At a iiuiubcr of liri(|iiette works in 
Lower Ulieni.sli Westjjlialia, I'oll mills, sneli a.s are (d'teii used at tlie 
local collieries lor puK erisino pit .shale lor hriek-makiii);, are applied 
instead of ceiitrifni;al ndlls. 

lilt! usual desioii of tln.'se roll mills is represented in ,see(io)i and 
persjjeci ive hy lin.s. |!) aiid 20, 'J’he bevel neai'-wlieel o, driven by the 
transmi.ssion ])nlley, sets the orindino table 6, consisting of hard ca'st- 
iron ])lales, in motion alxiiit its veitical axis. The .sie\e riny c, 
provided with ca.st-iron eir steel sieves, is .screwed on to tlie ei iiiilino 

O 



t IQ. 10. — -Kill] null M till I'l I tat ill rf) Hiding' I tafk and niinual 'sii‘\ .> jd.ili'^ Si of ion, 

table, on which stands two heax'}' rnnners d of 4000 to nOOO ko weij,dit, 
with cast-steel or hard cast-iron rinys keyed on to the ciicuml'erences. 
Will'll the table mox’es, friction is set np between it and the rnnners, 
cansino them to revolve in a. vertical plane about their hoii/ontal 
axis, and partly cnrshiny, [lartly yi-imlino the material siipjilied. The 
rolls can ri.se and fall in the .solid ynides of the framework. In order 
to niiminise shock conseijnent upon the charyino of material w Inch is 
too hard or too thick, the common rininer a\lo is siip]tnrted by the 
two bars </ pressing ayainsl two powerful spiral springs in I he cross-head. 
Ttie pitch broken by means of a stone-breaker or the like is usually 
* i\'ie<knkein.-U'i;.~if"l- Sammclwok':, lOUa, vol, ix. p. ( 180 . 
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allowed to fall (liiv(‘tly <^n to tlio ^o iiidiiiy taMr A. and.hy inraiisuf two 
HiO'up.'is arraii^T'''! al)o\,‘ (hr tal)K'. is au(<Mnalicali\ and altrinalrly \vd 
unde I t lu' runiiri's and < ai t < t (la' sieve ri ni^ (*. I lie sii ilieiont I \' criislu'd 
material tliiviiiL,di tlie pei lorations ol the sieve plati' falls on 

to the annular (.‘(►llertiny^ lahle almost- immedialelv helow, whih' tho 
lareer pieces are ai^^ain antomatieally passed iimler the runneis. 

I he sieved small piteh is scrapeil coni innoiish from the collect in<; 
table hy several vvi'iheis into one [ilace, cilher the fetslini^ hoti[H'i' of 
an 1‘h'v alor, or in a chute, slid)', or woi m 

I he renew ill (U the ruinui liims, enndiny and sieve [ilates musL be 



1 ' Hi 111 M ii' I ol (lie I )oi ■'I cjji I ,\ias<-|i I til tif.il in k. 

(‘fFi'Ci‘il cvci-y si\ to t\\'*‘l\i‘ iii<-iitlis, arC'ii'linyt to (In' lianliic.sM of tllft 
iiiiili-riul ili'nll w il li. 

Ivly^f-niiiiii is arc luail-' li)' f lic makers of tlm |irc|iaiatlou macliiiicH 
111 about' .S(‘\a‘ii ilillciciil m/cs, I be table on p. VO a rcv’icw 

of llic im asurmiiciils, oiit|iut, |)o\vcr I'c-iiiircil, elc , ol the cilcc-riiiiiicr 
mills with rcncuable bal'd cast-iron runner nnes and basi' plates built 
by tlie linn of Srhnclitei maun & Kremer. 

In conse-piencc of the inevitabli-format inn of dust' diirini; tbo dr^' 
grinding of piteb, tbe edge-rnnner must be cox-med witli a closed diist- 
tigbt sbeet-imdal cover built ill several sections. 

d'lie edge-ninncr is well adapted for grinding-piitc snlid bard and 
brittle piteli, but le.ss suitable for medium pitcli, wineb on hot summer 
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BRIQUKrrES AND ISRIQrElTIVG. 


(lays Im'Coiim'H M|iinslir(| out ami miii mkmI alioiit umlor llio lio i\v load 
of tile runiu'is ('oiiip.ii'rd willi l•(■nl iit iimi I milk, idip'o iiiimu'- lia\i“ 
the aih anlapo of a slowrr and iiioi o umui laniiiiiio, low m w rai' and (oar, 
and lowm l■on^lnn|ll ion ol' |io\\ri-. 
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scnsitk (■ lo I linn's of non ml I'odilnnd, and |ini liaps (lie ni oss-lmalia niill 
(diaayni'noator), could also lind some a[i|ilic.it ion Ilia tlinm mtuis to 
have linen no n\]ini-iinniils niadn in lids dii'i'nl ion. 

l''oi' linniy |)ul\niasmy resin, wliinli was a fnw'ynais ami teni]ioi'ai'ily 
ap[ilind as a [lai'lial sulistitnln for [litnh in Ijiwm- llliniiisli W'nsiplialia 
in foii.sn(|iinnc<‘ of a scai-nity and exli'aordinaiw Iiinli places of pitch, 
cenlnfiieal mills were only lillle used on account of (he reasons ei\eii 
ahove, w Idle hall mills were recognised as heiiie ipiite siiilahle. llissides, 
a resin addilion of only O'd to 1 per ceiil. of Ihe hriipiettine material 
only nixes rise lo a \ er\ small output Since the not x'ery ani'eeahle 
apjilication of resin was ahandoned as soon as jiracticahle, a desciiptioii 
and illnsiralion of hall mills may well he omitlisl heri', and in thi' case 
of a renewal of the use of resin (he eorrespondinn eataloyiies of the 
vvoll-kiiowu makeis of [ireparation machinery iiimst be referred to. 





SF.rTloN V. 

SUPPLY, MIXING, AND DISTRIBUTION. 

Till' small (*i>als ny jlir Narious kimls nl coal In hr Mj'jtlirtl (liaitl cnal. 
srtiii I'al oi I’al c-mK) nnis! Im‘ (akrii Imm ihr ania^r hm ni hiiis m 
Ir^lllai 'Irlinilr it |r^, ac<-nnlin^ lo llir li'ijitii, Iiirlll'- nl llir lllnn, 

an<l ik ll\r|(t! In tlin ajijiliamn nilrnilril |nl lllrlt a-lllll\luir Wllil Ihr 
hiialiim iii.alriial In hr ii'~ri| (haid jiitrli. nindiiim h.inl juli li, ainl .ilso 

rrslll if ilr< rNsai _\ W hirli |s Si III 111 f a 1 IrnI mly |l|l I n(ll|. - ( | ||| | l|r Snihl fn) III, 

ilsua II) I’l niii I h'- linr j (uK i'l mi ir; marlii iM' Tlir la I m hi I w i r n cnal (oi 
1 Im \ a 1 1' MIS k 111' U 111 cna!) ,1 m I hnin I w li icli has h( rii li \ ri | h a the {imc 
lllUs! he s( I |I 1 t \ JI Hid '■'! t n, hill JMiml jid mil n| hrll a Iht ri i at Will 
sh'Mihl ( adiiiistaiirrs makr il iii‘rrssai) 

I’hr llslia 1 <|rii\ rl ) a j »| il I a 1 icr s ai '• - • 

Revolving Round Table (Scraping Table) li.;’ ■-!! l"L'::aiMl - 

Such a lollil'l tahh' h)l cnals cnimisls ni a hnii/mil.il rast Unii Hisc 1 }i> 
I It mrl I r (liamni d , li \ c'l (') a \ d 1 nail a xic, ai I'a imid criil i a II) iimlrt .t 
stni'a^c h"[>|)i'l '>1 I Id I iinm'l-shajisH ln\\d [imtimi nl a laii;r s(nia;;c 
hin at a driitiih' Hmtaiim Imm ltd nrek nl 1 In' tiniti'‘l H he Hise is .set, 
ill I' it . 1 1 loti slow I \ h\’ a pa M nl lir vcl W II i'c Is a t I, I' I d' I h l t I d I I a 11 sin 1 ' si OH 
shafts hrliiu 111 (hr ma'hiiir ilrsinnMl l>) lliimliMi.lt ami illijsliatrd 
on p 72, the dirlaiM’r li'tW'-r)! lid ilisr ami tin- mrk nl tin liiiiii''! 
is jixril h\' a shr'l-imlal ling suiiniiiahid' |!m' InW'i pail of (Id 
fuilllrl, I’inm W'It dll 11 IS sllsjirmlnl h\' IldailM nl .all aid h It nil I I Mg ,)ii(| 

sr\'dal hnlts ami mils. \\y timniiL: lla‘ n"ts it ran hr mntr ni h-s.s 
InWdrd nl pai^n}. il (id gndlr is clnsr tn Ihc (IlM-, IIh- 111 rk nl I hr 
iuniH*! is <‘!osi'il, iiiid llirrn.il l■ll^l^)Sr(l I>11 llic ri'i)ii;ii ['.■nl ol Ihr ili.se 
caniMit I'seaiie. When the e]i,l|,‘ is iai‘-ei|, an ainoiinl el i-eal is alheved 
to (‘.scape all round llie Ininiel eer resjioiidine le the liei^iil, ol the open- 
inn ami the anoh' (»l slope ot (he coal. .Alter this eon'litiou h;ts l.een 
attained, the thrust of the eo.il I'loin the hoppei ii.itiii.dl) (■( ao s, unless 
a veilieal laniinai' sei.ipiiie knile (s(e .ds() c in li;^ ' 2 -)) is ainiiieed 
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above tlio outer portion (if tiie table at a sharp anele of inclitiiition 
In conse(juenee of tin; revolution of tin; table a deliiiite sttip is eon- 
tinually sei-apeil away from (In; Mat cone of eo.il and is iiio\ i il tow ai 'Is 
the edee of the lable, where it is alloweil to fall oil' In lie. 21 the 
seraper ran only be sei;n to a limiteil extent, (at the left), since the 
greater [lart of it is eoneealeil behind the neck of the hoii|ii‘r 'I he 
coal i.s scraped into an inelineil metal chute through wlneti it slides 
into a coveieil worm coineyor. 



Fio. 21 . — l)eli\<'iy Iinpjn't uitli tuljU'sl.iblt' ^mllr , lu-low — u \<>K ni;4 I'^uii'l t.iUly 
uitli jliiinln>M(. 


The (piantity of coal removed is continually I'ejilaced bv fresh 
batches of material from the ho[)per. 'riiis (juantity, known as the 
supply, becomes greater the higher the girdle is lixed, or its di,s- 
taucc from the table increased, on the one hand, and the fuilhi'r the 
scra[)er is pushed into the coal cone on the other, lb the aid of this 
.sim|)le arrangement it is (piito possible to regulate or excimli! the 
supply at any moment at will. With largi' delivery tables, which are 
very much used, the girdle can conveniently be excluded and only one 
or nujre scrapers used in the operations. 

'I'he smaller delivery tables for pitch are, on the other hand, mostly 
titled with the double regulation, as the above e.xample, or lilted with 
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sliili"<, etc., siiii'r III \ii'W III' Ihr lli^ll jini'i' of iiili'li, ;in ilrniiMli' .iinl 
close 1 chill'll ioll o| tile i-ollll M I ,l t I \ el \ MILlll pill'll .liMlIloll (lielwe.ii 5 
anil •' per cent n| the bicpielle miMuie) lieemni s ii| ipiiie sp'iial 

iinjiortance. 



''ll" 

i’lci. -J.~ , j'u] \ I 11 -inL,'. .Ill') iiiivin^ appli.iiirrs 7' fI rk 


22 shows the siipjily, pulvei isino, .'iml mi\iiio ai |■an;,n■lllellls of 
the /eehc llayeiiheek’s hriipielte factory, which has alreaily heeii men- 
tioiieil several times, aial was eipiippeil by Schiichtcriiiaiiii A: Kremer 
ill l!)()(i (ciiiiipare the conijilete siiiiiinary in Section l.\ ). lincler the 
hoppui'sT of the three c} lindiicul iiiasonry coab.sluiaoe bins thiee sciap- 
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iriif l;il)|rs i(, MiOO linn ■ll.iiiiclni’, ni'r nrniiiL;i'i| mi tinit can bn ii''nil 

illloi;i'l lirr ill ji.iiis .11 ^iiii;l\ anniiiiliiii^r Id ll■^|l|ll.■lll.■llK, ami tlm riial 
■snia|ii'i| iiir( nil\l IIId 1 Miiall nnal ami illy nnal 'liml ) il'li\'-inil 

(III Id a CDiiiiiiDii M'iii|ii'i' liaml /; iiiiiiiiiiy alDimKi.l,' ilm lalilns Tims 
ciiin n\s I III' CDal mill tlii'|iil dF a laiyn i'Idn a I nr n, » li inli lamns it ami 
aliDi il a 1 1 I III 11 I lie I'l 1,1 1 liD| iiH'i'. limin' \\ liinh is sit mil i 1 1 a r. a 11| \ i ny .1 isn 
(/ ol •JOOd III III I ila IIml n- I ii I Im iimaiit i inn I Im |ili‘i'rs d| | iitcli ,i i d I n i ik rii 
ill ill.' sl.iim birak.'i I', .'l.'\al ml li\' ill.'small nlnN atni /', il.'l i \ n r. I into 
till' (lisiiil I'yi.iliii I/, uli.'i'.' il IS liii.illy )nil\.'I is.'.l, .illnw.'.l 1 .1 slal.' ml.) 
III.' [ril.'li li.i|i|ii'i' Il. anil llii'iii'.' Dll Id llm small Idnm'I ilisr A ( I lOO inm 

dill Hint I'I ), w III IS.' .si 1,1 I'l IS (I I'l \ I'll II Hill I liat dF till' lai y.'i di.sn d ly mnaiis 

(iF a Ill'll 

I’ll.Ill l.ilili's inak'n ti ll ii'Milnl Inns |ii'i iniiiiil.'. .'iinl sn,i|ii' dIF tli.' 
(■Dill liDin till' kiiyi' 1 , 11 ill-,11III III. |iili'li iiDin tlii'Sin.ill t.ilil.' iiiIdIIii' 

tD|i niil Dll llm iniililli' .■!' llm .. nilsiny (M.iin i. ’I'll.' wniiii, 

|■n^Dl\iny Dll Its In ii I/I ,nl 1 1 a\is ,il llnily i .'M iliil n ins |hi inmiiln, 

I'Din.'Vs liiitli 111.' in,.t I 1 nils s| III a II \ I Inn . niyli I \ ini\i'saml ilm.'lnii y.'S 
liinin ml 11 llm . Iia I y i iiy Iid| i| ..'I nl a m ni \ i' \. a I, \\ limli li 11 s lb.' mi \ I m n 
iiiln 111.' ii|i|i.'i i.iiiin .il llm imiyliliDiii Illy In',limy .iiid jii.-ss Innis. s .mil 
sIiddI s || ml. I I III' liD|i|ii'i / (liy it,'!) 

.FiidIIi.'I ii'Mibiiiy l.ilili' is .iii.myi'd llinl.'i' t lim nii.il |nlnli lni|i|ini. 
r.\ 111.'.Ins III I «D s. I,i|ii'i s I III' nil\l III.' IS ill\ all .1 dm my tlm Usual Full 
U'Dikiiiy i'a|i,mil\ m lli.' i.ilin nl llm .|ii,ml il i.'s Id Im lii-.ili'd iii llin 
lilsl ,md III.' liillDWiiiy 111 ,limy dmiis, ,iml m siinli a \\,i\ lli.il tlii' 
slljijiK Ini ill.' lilsl D\i'ii .y Is li'd diii‘itl\ li\ nii'.iiis 111 a ciiiiln a, 
\\ 111 il' I III' I nin,i 111. I.'i IS ill'll \ cl I'l I I III ID .1 I'Dii M’m II u II ii'li 1 1 |s| I il iiili's 
il ID ,1 si'i'Diid a ml I II 111 1 Dll'll I'dy y’ I' sin iw s Iniw I Im in n Idle dM'Ii n 

wiiinli lias Id .sii|i|il\' Fniii' incsscs, is |.iD\idi'd Inr li\ nm.ms i.F an 
ilinimnd ,sni.'i|mr wliicli dims mil i|illli' I'nanli in tlm cdiin c\ d. , llm i M'css 
of till' briiiui'lIiny in.itniial is n.iiimd a\\.i\ iliidii' (Im sni.ijmi tillin' 
(bird linatiiiy D\nii d,. 

Al llm /nnim lllaiikniiblli'y ' llm \aiiDiis .sii]i|ily ai'i'aiiynmnlil.s 
ill list I'll I nd ill liy ’J.'i .Hid wlimb ai'n snninu lial diirni'niit in aii.iiiyn- 
iiiniii ami dnsiyii ai'n .i]ijibi'd 'I'lm imnks dF llin liD]i]mi's nl Inilli ibn 
coal" ami |iiti'b linldi'i s n a i c.inli In llm i nv dI\ iny disc, and ai'n |ii'd\ idnd 
at I Im side w il b ,1 dnli\ ni'\ D|innniy lit ted \\ i( b a mD\ able sin In 

'I'lm m.Uniial dnln nrcii is led by inn.ms dF llm snrapni's n n, wiiinb 
are altanlmd nlnsn and (.myi'iili.illi (n llm imnk dF llm bD|i|mi', hiId a 
00111111(111 inixiny w oi in (mil slinwii in tlm liyiii'n) sit natnd Imtuimn File 
' luit 11 !i'III -It I ^Ijiil .s'iD)D,n/f'('//,(, \(il n\ , llin.'i, [I. (illi, liy ysi 5 . 
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tiibl<'S. the talilrs rcvoh iiii; in ii|i]i(is|(i‘ illn'ctiniis lu'Ciiilsi' ol (in' Imvi'l- 
wilt'd dri\c. Humcmt, tlit innttii.il lias (n pass ii sttoinl soculltil 



:’A. la iiii'iili 'ii -a h.i'i'i' laiti,' nii\iun' i. m i il Ih a. . .. Iiy iiii’.mi) 

1 I I (’.III M \ nl 11 111 . 



Fll*. — Sll [ij)l \ II I ilti;.'* Ill' Ii ( ■' I'll '('ll .Will [i| ti li .ll I lie Z' ( li< lil.UlKcJlliUrg. 

s,(|< ( lev.ill’.IJ .'lli'l i-l;ill 


adjustinc slidt i/</, (I'.i'd radially Ijctwti'n//and c. This's [irovidtd 
with a slit, and tan ht iiioxcd in solid fiaint providtd wi(li a similar 
slit. Now, attordino as tUt opi nini; in (lit adjnslinn slid.' <1 is movtd 
further away Iroiii or ntari'r to Hit ('tntrt of the rtvolviiit dist, more 
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or less iiintcii.il is hy tlio solid scrajirr <■ into Ihn niixiiii; worm, 

ccirrrspoiidiiii; (ii Ills inciI'.isi' oi- di'cr'sisc' ul' the amount of matoiial 
]iiissinL^ (lio ojii'iiiiiL; in (Im I'ryulatino slido, 'I'lio lirni sli(‘rt-ni(‘till 
aims (’('id I arln i| (o tlio slidi- liaiiics (/</ only sor\o tlio [mi[iosr ol 
liolilirm the 111,1 1 el la I issuing rpiin the neck of I lie lio|i|ier toyel her and 
|iie\entiiio ils heino lemioed too early This l•olll|||ete appliaiico 





l''l(i '-’ll Si;|,|,l\ (.I r,, il liy iii'Olo "f mIIiii;; sillies, e■|'l•'s^nl,‘,l ill lyi IIMIII il 11 .illy 

III line |,i,sll lull',, 

olnioiisl\' |iei mils of an exti'eiiiely aceiirate re” ill.lt lou of I he .sii|i[ily of 
liol h m.il el ials 

h’lillirh/ .s7(,/e (su|i|il\'shoe), lies. '2(1 and 27, has been copied Iroiu 
the sui)})I\' ,irran”<‘meuls used for a lone time in Humboldts ore- 
\Mishiny plant, lleloweach hopper-shaped deli\’er 3 ’section of the coal- 
storaee tower an iron roller slide or deli\ery shoe runs ;U'ros,s the 
direction of (he leiieth on two somewdiat inclined rails, and is slowly 
pushed backwards and forwards b\ means of a eoniieeline rod and a 
laank. The heieht of the coal layer carried out of the mouth of the 







i* lu. 'It. »'i \ slide anil si«'\ e in Die Cdal stoiagi^hloie ol the 

HIi'MIkoi hn(|iii*lte woiks. 
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hoji|)rr hy iho rnllrr ^h.!.' r.m Lr L\ .1 -h.lr HxmI i( m-IiI 

ani^Irs to {liiMipriitn- o[,('t.i(, i| |,_\ m. .m-, ..1 ,i h md w li. > 1 W L, n 

i\\r ^llDr tr.U ^l^ loi \\ ,11 ds ( ll^ ’Jh I .It id II Ml ( , 11 11^ l i 1 1 il I In 1 1 • 1 1 

W llicll has t'alli n lljMUl |( l‘| . niMliin\ r ||[Mm 1 h. h, I-LImI 1 lir I n .■ np, u 

iiilj; "I thi' .sluli', t la t li 11 '- .1 1 1''! n 111 id' I 11 a li ■[ >1" 1 a ii* I r. ' \ i 1. 1 1 

In thf hark [Matimi ul ihi' '-lak' hriMiinii- lilk d la ih'' iiia< >1 t o d 

^ll(|lll^ \'Vi till aho\ a <>11 1 li.M al UNI 111 "! lull , il I In \ hu\\ . \ , | ( ( 1 1 ) 
Ihr plalr Is drawn a\\,i\ hoiii liir ni t'-- ul immI m.iimIim " iiji-'H ii iip lu 
tlir hark W'ali ol (hrniuiuh ul' i !ir hu| ij i.a .iin! ih- li 'iii [mii ut llir 
ar<*utiijiaii \ iiM^ax cl ut' ru.d a^ iui)'_> ,1 M la 11 ( u i n -1 1 ■ iln "t i la den I a I Is 
on to a sliakiiii; sa-^,. (sm d7) aiitl ihciian iii!>' a i-.otod wuim 
coin r \ or and nil \ c| i nnnita.^ 1 la' w hu|n Inii-a k ui i In d. 1 1 \. i \ ■ 1 a I- . in 

t hat ] lat 1 iriila 1 arcl lull ut 1 hi' I u\\ n| 'I'l m -dia k ■ M' a \ , ha. ( hi Mh|, f | (il 

luu .laiitM t in rual hiiI ]a iin i j-a 11 \ Iu 1 luh 1 ha' k ! In I' a . '• ai ! h m 1 ], ■• la h 

as [ ii' ( ns mI I I'un w h irh .11 n 1 nl I I'd need d IIM I cM la' id 1 111 ■ - < 0 l I a ' l "i a "c 

hills an a I') )l la nri ‘ w h ndi is a h--"hi l n| \ i . < nh.i! w la i ■ h a ' a' n i " d'. 

uh| ,11 in d I 1 Mil r \ I nllia I '-ull M i I . W u| k i d 11 ]' ' Ml h ,1' I u| t • a Ml I 'll 

a( the Ida inaii hi a | li-'t i > w - 'i ks 

h'ul ill'' jnlch additiuiis jhi. d'ai\ii\ lid' ipjc'iia'' .dllaaa/h 
oii.isinpd'x 'jj'lnd 1 - lel '-u '-aiiiahti imn ,, \(|> tiiii'.w h"|i|'>i 

up' mil',; inn l h'' I' .d and «'uii i.pi'iilK il "ll'ii liapp'ii llial lia 

ni.il'iiat tu h d'lu'i'd th"' nul slid' duw ...lia a nl *piinlilv 

!■';! I 1 la 1 til' pn rl I \ I I _\ I a a 1 \ .a i 1 a ! ' I u 1 In i)' 1 ' l n 1 i a a i n i M In lia M 
p'ill'[ ri'-n 1 u dI' apt' ' ,1 hh inl "1111 pi aii]in w "i I, in 

Supply and Mixing Appliances for Hot Soft Liquid Pitch \t 

.''^uiiin W ut ks ( /crin I I ul land 1 I I I \ f t h i 1 lia 11 hi i - p | - 1 I < \\ M I s ) ! 1 11 p I (i 1 1 
is in I \ rd with ill' (■' M I a ->■'"! t pi l 'di in lia* 1 a pi id 1 uim 'hi a a ppl la in i 

Sn| \ I np 1 or t Im' ru| h cl ion c ai \ ■ \ a la <• a ni I ! a a I i M'J "I I h Is pi I ( h ha \ c 

idl'cad\ h'S'ii 1)1 I' Il \ 'h -I'M hill a hu\ n ('. ' p 77 ) I n addi t imi 1 In iiicl hu<l 
oi ''Uppi\ .11 a I a'hiii I II h' will d'a li \^ il h in tin lul h )\\ m;' pap< • 

1 hr llu i' I pit I il I nil' hum a ''um na m [.ink in!" ,i \ i » I, win i r it is 
r''srii to the nrr(s.,nix l cm pi i al ni <■ h\ m* ui- ul a 'I'.uii lud and ,i 
•stiM'ir unlikait'i 'di,id\ siiiimp |( tniiiain- linipal \si!huii( huthinp 
Voder ihr \ css( j Is a n a pp.i i at (lip ) w lia h pm m la , h\ na ,in' ol 
a lliniihcr (jf ic\'i ,u 1.1 npna III s a d-liinl'' 'piantitp u) pit< h tu thtw’ 
into aiM iprii 1 1 Ollph ( Z''rh' I |u| Li Iid I i f 1 \ ), Ul , 'IS III lip ds I hi uiiph 
a closc'l t uhr ( Idicin.i I] In I'pn I ic . ,i k--1 

d'hr tluupdl u| ji|h'' up' ns Mil hi low tin' l'\"l\inp'‘ -iiapM 'lia (.f 
fhr coal-supjiK hopper which i- piu'.id'd C'lni mn.dK n h 'h a i V mail 
coal from the exit ut a mg dr \ inp drum ai i.mp'd lalciall\ above 
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Tli'“ coal-pilrli iiiixluir N» |H(i(lih'i'(| lail'-- iiitu a ll.il r\Im.li ir.i! 
tank, ^itualnj 111 lii'iil III ainl kckiu til- i|]''i .iii'l I'lii'. nicii willi a 
,stii la I w Inch jiMHliic.'s an inliniali' iiiiM in<' ate I -IriiN i i ■> n mi.i i lie jat 
of an c]c\.i((ir Tln^ liH^ (Ik- nnxfuic im-' a w^ain C(t!i\,\'ii Im 
rintlici tiaii'-poil ill (he'-t'Miii knca<liii:; ni.iciiiia ol lhi-Tii;l«t jiits'ci, 
U h icli will he 1 111 t ill I ik'sei I! Ti I 1 H'|( >\\ 

Till' ^li-aiii ll''ini; ll'ilii thi‘ (NmI hoji[>.'i. •eia|ilie.; ih'-e aiiil ^llltei |s 
lei 1 mi" a line i iiiiinn^ liai^i h w I'^e a in o . (lie 1 1 1 \ 11 n; 1 1 luin, I »\ me.i ns 
ot a le-oil ami a line nl '-li-n I im !al (iilnim romi ili. lliir itm luinai'e 
mmev titihse<| hi| (h\nm' ih-' eo,il aiai lie' sl-aiii i\i>l\(il aie <-nn- 
(innall\ iltaw ii nil l'_\ im aio nl a \ ml lialm 

Worm Conveyoi's ami Mixers. Wniin enh^ yt aie im d m this 

si-et i< 111 as w rl I as i n (lie s. i 1 1. ms i ira 1 1 im w il li lie Mao, \ a lee -i < a .me, 
ail'! [ai]\iimiim nl (In- i,i\\ niai.ri.ils ,uiil lia\r .iliMch h< m ii‘|)ie 
setil M 1 I )i a I ksml I IP I le.i I mJ i i i ''I • v i m 1 i I la ;o a i i e i 1 ):'' I '» In J J, .i ml lIT ) 

Tie 'X .11 - ‘ 1 n he 1 1 ana I in .t hiiM--| ,i li I a n j iii '11 •• he n >i e ■ ami ,i Iniii; with 

hand eraiV'Wta' .iml njio.ihas Intm indn juai - d'k p.iin <•! t he <•.111111- 
Kiel it d iie\ adapt ! In iiM-'l \ t s I (I 1 111 I e a 1/' a 1 1 a ! a m I 1 m 1 1 m d e< ai \ e_\ n 11; 
of liii<' me d <•[ llniii\ maliiials ami is|i,(i,i!l\ n, lie' mi\(ini o) 
s'' \ I'l 1 1 Lfi \ «at nia! M I 1 1 - ' le h as ha <■ ■' ,1 iii[ ,|, 1 k.' \ a 1 e ai . k 1 m Is oi i < .a I 

(liani s|)iiili\ Ml '.]ni tat aii>[ l.il i',.ih> -a M,,d .iiel pitih sin.r (he 

\ 11 e Ills ma n i.i k a t e t le )t mi -Id \ m t \ m i n p < 1 111 11,’’ lie h a w a i d I li 1 tlsl 
in ill* W'aiti (i.ai'_,li and the liam<a (hi 'lidauM i<ai\(\.d llie mole 
I le a Mii'^h lie in 1 \ iim 

11 w ' m Id .1 ppMi) t (I h<‘ ml \ isa 1 1|. I le 1 <'h a < I <>'.;<< lie iM I u 11 \ i i il < • ( le ‘ 
d. mil e|e (d ih- waan Maoevom Snee le>\\' 1 llew Inid a nnieh 

iieae , \tensor appleMlini) 111 lie- hiepe line; nl hiown enaU, li wtajid 
.•ipptsu lu he mule ad\ isahle Lu deal u ilii I hem in l',u I II. 



SECTION VI. 


WARMING. DRYING, KNEADING, AND HEATING. 

Ai'i’(ii:in; (d dll' (Irsci I|i(ii>11 (if till' uMi.il iiiilliiiil^ III III i'|iii M ini; 

ciials i;l\(‘ti ill iScctiDii 11. ([![). -HI 30 ), it IS lii-'t UriaN,,ii} to 

(lisi lli^lllsli — 

(id .Aiiiili.iiiccs lo ilr.il uilli iiHiist .sinnll ciial alnin', ami 
(/i) A |i| il laiict's 1 (I deal w il li (he nil \ I ill c i il iiioisl, ci la 1 .1 ml [iitrh ; 
lor till' |iiii |iiiw's of 1 leal I nr; up ami ill \ iiir; 

III aiMilioii, it is lirri'ss.iry In ilrai 'lilli — 

(r) A ppli.i iiri's for k iii'.ii] inn ami lii'.iliiir; llm I n h | lid I iin; iiialcriiil; 
ill wliicii orilnr llii'}' arn ilralt with in llm follownr; pa^cs. 

A. WARMING AND DRYING APPLIANCES FOR MOIST 
COAL ALONE. 

T SIcam (lr\ iiia laliles, 

11 t’li (' ilr\ iiii; (Il unis . 

Itlilsl lie (ainsuh'rcil pi iiicip.illv for llicsc purposes. 

I. Steam Drying Tables. 

Sli'aiii (li\'iug t.alih's hiuc already Ihs'Ii applied by (be Zeif/er 
laiseiiyii's/erei uiiil Masehineiibaii-.Vktleiiyesellseli.il 1 ol Zial/ (eii \e,irs 
aeo for (li(‘ ilr\ iny 1 if wel earthy-Iirow ii laials, ami siiiia' that time h.ix e 
been applied ill ahiinst all I he la iijiid (e lartia U'S in Ceiiti al (.ei many, 
b’liiiii'iaiid, etc., built, by (Ins weibkiiowii linn. Keiaaitly the nial- 
biiipietline-factcaacs ill (he kinmlom of Saxony and Sili'sia ba\ c been 
siiiiikirlv cipiippeil by (he same linn. Steam tlryiiiy om ii.s ol corre- 
Hpondiiiyly .smaller si/e can also bo used lor the diwini; of w.islied 
small eoals. 

Till’ Zi'il: Shdin 'TihJc Dri/i'r is illustrateil and fully deseribeil in 
Part II. aiiioiig the drying oxeiis for blown eu.ils. lleie it will only be 

80 



WARMING, imVINO, KNEADING, AND IIE\TINU. 


81 


sl:)t'iHlinf it rdiisi'-t', of a.s\''t<‘iii of hollow iron arrnn^^cil one 

aho\ o (ho (‘thiT, with a oloar apaoo in (ho ronti o and di,s<-liai oo ojionnioa 
j'lthoi at Iho nmol'or ontoi i dooa. 

'I'ho lahlos aio |iio\ idod w itli ro\ol\mo atii roia coimi'-tino of niolal 
shoNols which wind the tidn layer of coal cliai'r;od fioin aho\c alter¬ 
nately from the maide to the outside of one table and lioin the outside 
to the inside ol the table ninnediately lielow, and tlnallv discharee the 
coal Iroin the lowest table. 'I'lie hollow tahhs .iie hcati'd hv (he ex- 
li.niat steam fioni the eiiyines and jiresses toyi'thi'r with fresh steam 
when rei|iiired, introdneed throiiydi two hollow colnnms standiiif^ 
o]i[ioaite to each other, while the condensed water Mows away tlironoli 
I w o other colnnms (.sec lies 2!) to. 'it). I n t his w ay, aideil hv t he con¬ 
st.int stnimo. (he watei |)resent in the co.d is ei.idiially iwapoiated 
and let into (he o|ii n as "iliaseii” (W'r.iseii) thioneh a \a|ionr line 
alt.iched l.iw down to the diier. The coal is, in addilion, ihoioupddy 
iiiised Iw the constant stiriine. 

Ilryineoxeiis with eleven tables snllice for llie di'vine of washed, 
di.iiiieil siieill c.i,ds conlainine about l.'i to 20 ]ier cent iiioisl iiri' down 
to.ihoiit !■ to ,1 ]iei eeiit lesidnal nioist 111 e, tisiim t he ciist oniai V r> 111. 
di.iiic'l. r 1,1 hies w It h a cent ral s[iaei of 2 in diameter 

.\iioidniL: to the e\|ierii‘nce eaimil at (he f'li iheril. v. IlnryLer 
.■si. mkoldi iinei ken al I tiesdeii,' ( he life of a steam (able o\ lai for haul 
I 0,1 Is Is . Ill I \ ,1 hollt s| \ \ I'.ll s 

.\ /e||/,s |,dii, o\,ii h,| leclneiiie IIons small coal with a water 
I ‘ I it. Ill ol JD [ler eimt I o I li tons w il h .”1 |M'r ceiil w .il er, weie hs ahonl. 

1 11111011 k 1 ; a I id ( ost s at the w ol ks ,1 hollt 27,000 Ilia I ks. ’ 

1 lie z. il/,ei fiisi nyies/.i'i'ei has leceiitll luiiieil its alteiilioii to the 
in.mnhietiiie ol s|iici,il diyiiiy diiims for jiit coals, and these will he 
de.alt w it h iiioi e fully below. 

/h/,s,s. ! N/h r III I'J i^li’iiiii I)ri)iiiii Tithlen'' (lies 21) to .‘(I).—'I’ho 
M.ischinenhan-Aktieiim sellschaft 'I'lyder in ] )ni.shiiie..Mi;idi'i'ich, wlio 
suii|ilied the hist hiii|Uelte factoric.s built by them with the I’etry & 
lleekiiio (Irvine drnnis descrihed below, have recently taken up the 
const I uction ol special steam dryine plates for cijals in addition to the 
laiildine of hi apiet te presses, and have already eomjileted seven such 
a[iphances for four new plants, two of wliich aie for tlie K^rk licrj;- 

■ Till' lii'Kiucttc facUiry is ileo nlii-il aial illii'lnti d IipIuu- in Sc.lieii I.X 
- .toenliiii,'te il sUIeiiiciiL iiia'lc by Oil* Zi il/ci J'ao iieiie/cn i iiial .Mirsi biia'iibiiii- 
Akl.-llcs. Ill die spline (if ItlllS 

’ The arrows iiKlicale die (liiu.tieii of iiielioii of tlic (o,il. 

0 
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i(is|)(kIiiiii Koiil;,''>|]iilli’ OS l)ri(|iirl(r I'actDi'y.' At (ho |ii’osoii( (line 
(siiiiiiiii‘1' I !)(IS) I'l Jill' mnrc arc in (hr cimr so (i(' cnnsl nii'lHiii 

'I'hr (Irsirll III ill) Illy llVrll (Irsrlihcsl as (llo I hiss, .-T|y|r|' sys( 0111 is 
siliiilai 111 yriKi.il ,iiiii ill mail)’ drtails to (liatiit tiio /joi(/, ap[iaratiis, 



Flo.‘J9 Sth.viii l.iMe Hiu'i [or y>i,ils. Uu-s-o Tioifi •s}-Ifin. Vt 1 1k .il soolion. 


liii( ililli'is fioin it piinoiiially in a [leculiar iiiipio\riiirnt of (ho strain 
tahirs (I'atent No. (iniiip II), The hollow spaoo liilnl with 

s(rani -w hrii (he (ahio is iii the hoii/.ontal position—is iiiade sliyhtly 
coiiioal towards the eirruiiireronco ot thr table on the lower side, so a.s 
to prniiit of a free and rapid removal of the condensed water, thus 
increasing the ellicieney. Further, the coal which is being moved over 

" ' ' iJaiil. 13 (IcM iiliol aiul illuslnited in Sectluu IX. 

. . 11. among the diy . _ 
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till' l/llilf' not .-ilInM.'d til r.ill I liniiii;li siiii'li \ ci i\n. il I ,ul. 

frills (lie iimcr III- i.llli'l i-il^c' Ilf (III- l.llili'iill III till- iilir 

lirlllU ( 'i II|SM| Ill-Ill I \ , till- l.llili-s .III- Ilf ,'ll|i-| ll.llrll Irll^ii- .mil ^iiimII 
ilimiirtrl s. .iml til, i-ilt^i-s on (o w liirli till- i-nnl f.ills fioMI till- t.-ilili- 
illiiiM- an- in-iiMili-il with shri-l iin-lal i-ilt;i-s liit;li rimlioli to |iii'\i-iit. 
]iii-ri-s III 1-0,11 hoiii l.iliiiio awa\' (tin- l.ihlr (lii; 'Jlh lillli liinii llir 
hotloiii) is liki- (III- Zi-it/, .'iiiii.ii at us, iiil.iiil Willi ,s|ii'i-t mrlal .sii-\i-s, 
wliirli holils hrirk riiiil |iiis|ii-s ii\i-r llii-i-il"i' In .s|i, i-i.il mr.-uis all lai-;;r 



l-'ir, .3(1 .slti nil i)n iiiL't,ilili-i| Kii -■ TiikIi i \ (-in (li-.iiii-l |-I ui 


fi)ri-i;..m lioilii-rS. sucli .IS [iii-rrs of iloii anil wooil, wliili- (In- coal falks 
tliioiloli the .si|liaii- holes of the sIcM- 

Tlii- stii line ai ms of (In \ i-i I ical si ii i me sh.i ft a i,- lilteil with ,s|ie(-t,- 
sti-i-l shovels, whieli an- suilahly iiieliiii-il lor ininiii-y the i-oal lioiii the 
iiiiK-r to the outer eiiei-s, oi rur ri r.'ii. Tin-coal is (leh\ereil ei-iilrally 
ou to the liist tahle, ami the amount eati he aeeuiately reenlati-il hy 
means of a movahle im-tai eylimli-r. I!y nnaiis of a fiietion eoii|iline 
the stirrers can he thrown in ami out of ee-ar while tin- hi-lt is innnine. 
The (Irivine helt runs on eom- |inl|i-yH. A sheet iron cover eoiisisline 
of hinei-il 1 lours siirroiimls tin - e, ini|i|e(e oven ilow n t, 1 1 In - sii|i[ilenienlary 
vapour Hue. (Jeiierally the vapour tine opposite to one or -several 
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imiQUEn'Ks a.vd nniQi'F/ri’iNo. 


(if till' liiwiT (Idoi's is left iiiicH, fo (In' ilryilid nf tin' cikiIs .'iiiil 

tlin h'iiio\.il ol (In' (ap'iiiis li\' tlm sfi'i'.ilii ')! all (■ii(taiii^ liiaii (lie 
(>utsii!'‘ tlna', (lia il'nir.s allow (,liro\rii atlianKuit Lo laid' saiii[)l''S 



l^'in 31 . - - S(iMm ill} nil' l.ilili*. w} '-h lu Si'lc \ h‘\v. 


(inrinn the operalions at any ilesirecl [ilace in (inler to iiialce li sts of 
till' iiioi.stiire coiiti'iit of the coal. 

The lower tallies are piiniileil with ventilatoi-s, so that the process 
may he reeiilateil exactly at any time for the prodiielion ol coal with 
the most desirable content of moisture ami at a suitable temperature 
for liri(|Uettine. 

From the last table the dried coal is carried out into a charging 
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Iioppor or a worm I'oiivip i>r '^ovituI (up to four') iliscliarm' 

tulif'' (lio 'I'}). Ill o.'iic'ial, steam ili\iii” lahle.s I'or coals lia\e (he 
follow ino ii'K aiitat;i's . 

I I >.iim,.i s fi om explosmns aial lire \ olal il is,i( loii, ami ilepi eeial loii 
of the c oal h\ o\ el .|l \ me ale e\ el 111 In I 

' 1 . Areiirale ovulation of the Miiiie(‘ of heal, wilh a iesii|(iiie 
eoiisiaiit lesiilual moisiuie eonleiit ami tempei ,i( iii ■■ ol thi' 
coal 

I.owei eoshs of lie.it ow m^Mo use of eshailsl steam. 

1 rile pi iW el I ei |lin eil Is mi ii|el .ll e 

.') l-'.asy to allemi siweial iliieis can he siipenisnl 1 )\ one 
allemlaiil 

li Simple a 11 a imeiiH'iil 11| lie whole phi iit 

Thise ,el\.llltaees ,11 I ol ill I1'_; to the e\pe||emis ol WolIvS wliele 
s| e.iiii 1 h \ I im I ,1 him ha \ e heel I III Use lol a lolly time, .ill oppmnl hy 
the lol low hm ills,III \ .ml ,1 yi s 

I. t 'oiisiili 1,1 1 lie we,11 ol the upper lahle, oee.lslolieil hv' (he coal 
sliihiim ll III its fall, (he eo.il heiiiy .is .i iiile iiiiii-h h.iiiler 
t h 111 ol ill 11.11 \ eal I h \ - hi o\\ ll eo.i I The l mll It IS I 1 1,1 1 I he upper 
l.ihles must often he lelieWeil. eailslliy e\(lemely hlyll eohls 
■ o '1 1 11 II w I leoliie Intel I llpl Ions III (he w ol k iny 

2 liapiil lie-1 1 net loll of (he niimeions stiiiiny shovels, wliieli often 

h.ive to he lelleWell .liter a lew lllollllis 

.'i \el\ yli'.il Welyhl.lliyll lilsl lo,sl,,iml he.n y i osl ,s of fl'elylil .im; 
mill inst.il Lit loll 

II. Drying Drums heated by Fire. 

Tlime Well til ,( i 11 1 1 oi I lien | inlo ( o.i 1 hi 111 11 e 11 111 y plaiils hv Ihe 
M.isehim iih.iii \ k I leiiyen llsi h.ifl Tiylii III the shape of the coal 
'll \ iny ami mi\iny .ippai ,il iis ' ' hlllh hy I'etiv ,V II (‘I'k I!|^^ II) 1 )nl t 
iiiuii<l Siirlt .1 ].] >ti.i tiM s u fi I' '^n pjil If I t <», ,niii tii'^ < tt Ih-i | he In i<|i]( U<; 

I'[ ilic /i rjir ll<iil;i||(| III I\ , (Ifcift il( W'.ll III III in 
aii'l llir IvifiiMU 111 i<|Uf(tr Wiiiks, wli[cli I )i 11 1 (,. al d HI I tint 

saiih* lime liul lia\r In-fii imirii innir oft'-M i-ilfj llolli works ns*' solX 
pilch as hiialin;^^ iiial'i lal, which is a'hlrii in (In- lh|iii<i slal<- to the 
prc\ ionsl\ ih h-(l smali co,i! mi\c(i atnl Ic-atf I m a ili_\ in;; ih uni 

As pi i-iiisly ni.'iili'ticl ihf /<'it/>-i- kic-'ni^h's/. I mi has n-ccn 'ly 
hikn-n up ihf CMtisi M]«ai(ni of lin- hc.ib'rl dnin;; (Jiums aci^oidiii;; to a 
system of their own. 
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Petry & Kecking Fire-heated Drying Drums (ligs. 32 to 34.).— 
Tlii.^ coul-ilr-ylrig ••inii ijiixing .■i[i|),iratus is (iii Ills wlioli; (if siiiillai' con- 



sfriictlnn til (lie (li Niiii; ilriiiiis Mi|i[ili('(l fur iiiaiiv yi'ars liy tli(‘ same 
Ddi tnniiKl linn fur ill \ iiig ra[ii'(ailtiiigs and so on. It coiisist.s of an 



WAUMIM;, I)UVlN<i, KNKAIHNC, AND HK\'nNri, 

in III (IriiiH alinut 10 in. loiin .iinl 1700 in in iliniinlrr. .iii .in^.il liori/mi • 
tall) (111 nillmh at lictli riids that it can he i la nUi d > 111 \\ 1\ (^ahnnt 10 



revs ]ici‘mill.) h\' means ol :i ^^i-ar-w lieel and a Omthed wheid siie- 
roiiiidliie the diiiiii, 
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mUQUETTES AND tiBIQl'ETTINQ. 



h lU. 31 . out I of li (li uiii: ilimri 1 >\ IVt ly k Hock in l:. uilli Oo,il ,ind <li--(nlnit 

(Ktu’iii.iu lui'jiU'Ue Uuikh ) 









wakmi\(;, nin'ivc. kxf\i>iv(j. \vi> hkmivo. SI) 

Six (o ri'_;ht lll-‘ wlldi' IfUL’dl I>f lilt' illllln, 

,111' M \ t I' 11 1'' ill' 1 iiiiri wall Tlh' 111 Hill I-- I'[ "11 ,il < 'ih' nil 1 ami rl. .m i i 
at tin olli-'i 

\t I 111 -1 > 1 " n '-ml .1 I'm M.i'-i' wit li |»! iiii i^i.itr hi in^ is liuili f\ 1 > i n.i I i \- 
.iii'l ill' lih' m I'Miii i|'iil\ lr<l wilii wash- h-nii tin- la l.iil'ii_\ 

Til'- ! 11 1 11 -^ 'M 11 1" Iii n 1' il w It li an im Ima'd mi'I'-i' n 11 i-n I *>1 a 1 1 , as is 
HI. Il I Ih' ' il'* 11 1 li lai n! 111 1 \' . 1 1 \ 1 111 -a IIS ' >1' a I a n 

rill- ili.'-'.l tMi'l I'l till- ilimu Is I-'iim.'-I I'd will) ail r\liaii''tt-i 

aiiaimi'i a !< h i _'-ii 1- l'\ imaii-nl' a tisiii'_f slu-.'l iimi tiili'- ami l'\ this 
iiii-aiis t ill rliimii' \ ^a-'-^ and tlia sham iliiMii'itl In'iii tii'- inai air 
sii' Lid I ili 

small i-im1 Is ihai'.;r(i li\ niraim of a lioj.pm inti. Ilh- Mjimi 
.lid'll til’ ' i I m 11 W In I I I 111 111 r 'Sls. - I '1 i I 1 ,11 ! hi 11 m « al i I Im’ 11 11 

1.111 1 ("W 11 ,1 ■ 1 h ||' ( a I !' 1 1 111’ I M 11| 1 W ,111 ol till ' h mil W hi 11' It 1 . I .1 Iidil 

l'\ til' an:.',L ihais .’.niiid n]> h\ iIm’ 'tiad\ irviMiiiiiai o! tin dimm 

aii'i thmi ali"V\'d t" lill a:sim laLr tiir Jiol ’’a . - IIh- j'aitH'l. ^'d 
( i.i! , 11 ' di [il.i'.d h\ th'' ilrlioii ol III-- ixh.iH'I'i Whilst lalliim, 

ihri’l"! tli''\ ai' Ill'll'’ oi I( , 'll tl.'ct'<1 lioiii Ml' \'-ili'.il in till- 

1 1M ' ' I h ’I I "1 t hr I i 1 a n’_;l i( a' ' ■ a d i im t o i li'-i t sha p' ■ and -a/r .< i a I -.o 1 1 \ 

111' ' ■ ’n' Ml II I ’ I ’ j" 1 1 1 I’ ai I it I li‘ S' I 'I ii’i a t lolls t h' \ an -a .n 1 n.i 11 \ mo \ i’*! 

.1 i’ a 1'^ 11 1 ’ w I m L M'M il ' n l hr di nm nnt 11 dmi ii.i 1 r rd al t in- rios.i d md 

I'l’ , d -' I 11 : d ' I 11 1 I h I s \\ a \ ' o 1 11 1 1 1. ■ 1 1 • ) 1! \ 11 m 1 s t ■ 11. ( 1 1 d 

d'l 1 * ti 11 " ’a 1 dn -1 jnOliH'-i-d Is ra 111 'd a\\ I\ III I Ir tlur ^as. s In 
ol d'-i 1 o ra 11-1 1 11 ,1 la i 1 m M it t o a'*romil I hr r \ h;i iml ■ i at in.ii i \ m I a I la 

I I a rt /rriir 1 h )! 1 l ml I 1 1 i \ a 11 d 's, 011 | ) M 1! 1 a ' !'■ 1 . i I . I o W M M i ■ 1 1 a 11 I ' i I 

1111x1111' 'll 1.1 s sh‘iiii am! dn t MiionL;;h a '.hn I non tiiiir inl" a 

so I .dll 'I dr -t rail la I 

\t ill’- /''I'hr llollaii'l III I \' ' t hr niixini' r- h-d Mmaiph a I'h- 

o] .”11 nr.; ml o 1 1 a n pj" i p 11 t, ol a I a 11 sla < 1 11 on r \ 1 111 .h i \\ h a h ( on 

si li in ' ' ill' ' t n '1 t a I ( Il I \ 1K r I 11 1 . pi . 1 ) it m a I iia im - d a ' I sH \ 

o\ I I I’d with a la \ t 1 . d rol . ■ a n-1 '.;i ,i \ r I m . ad 1 1_\ .pi in L h d 1 1 ' an a I" .vr 

h\ na-a ns . d a lim w al. i spi ,t \ I n t hi • \va\ 1 hr p;M I ir|. - o! dn I an- 

1 !' po'il' d M ' ’111 t h'- 1 11 .1 111 ol r,is and a i '■ h-d a \\ a \ u il h t ia ■ ho\'.. i o| 

\\ at' I Ml I oiioli I ia 1 n nia’l sh.ipi d hot (oin ' d’ 111' \ 1 1 la h-i i ih o a lank, 

u hill t la- \\ asl' '^a I ' and st. am ' srapr int o t la op. 11 i hi oir^h Mi' tiIt ai 

had at Ml' lop d'lir i-i.a I mud Is I '•mo\ ad id oiii till lank hy in' a ns of 

:i lot,ii\' pump lilt.I I hr I !l a 1 iia .'r t' .u'•) ol th' \v,is!iiir_; pkilil s.-iil ,,j| 

to tin-roal-stoia'.;. toW’i toi cok iim roals and I)Im 1I\ uoii\''l up with 

thr lall'-i I'M « ok' 

> .\ " (■ I, li-iti ii'' y^>\ )\, I'l'i'x h ni7 
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BRIQIJKTTKH AND mUQUmiNO. 


A.t (itliiT installiitidiis (Ik; (liist-catchiT tak(>s tlii' form of a ri‘ct- 
iinoiilai' u'.ioilcii (owiT (iliisl I'xtracliiio to\v(;r), [jroviilc*!, iii'^tcail of a 
Hi(;vc, willi a (loiilih’ layer of orati' bars cariyina a lllter bed s|iiinkli;d 
by meaiLH of a powi rful api'ay. 

Ilcijiihif I iiij A I'jilni iirr.-<. d’lie temperature of thi' eseapiiio lieatiiio 
gases' is lead oil' by means of a thermometer llxed to the side of 
the closed end of (he ill mil, while ahovi' this a depression meter 
attaehi'd to the (■oiiduetiiig jiipe serves for observing the suction of 
the exhauster. 

lAir regulating the lemperaliire and pri'ssuri' according to (he vary¬ 
ing nioisluie content of the co.al, a slide airangement is pro\ ideil al 
the open end of the drum, hy means of which the opening through 
which the lire gases enter can he made wider or nairower, while a 
tillol I le valve is placed in the leading pipe of (he exhauster. I'ix- 
cessixe tile gases escape through a sni.dl Hue att.iched to (he liieplai’e. 

Naturally, the exh,Ulster must not suck in any outside air. In 
order to prexeiit this, the 1 - 11 , 11^0110 hopper for the wet coal as well as 
the dischargi- chute for (Ik- dried co.il is provided with a hinged \alve, 
which Is opened by the weight of (he f.ilhng coal, but is autoniatii'ally 
closed by an external eonnler-wa-ight when there is too little coal, 

Ti'ul'nii/ Ilf III,’ I'l'h’ij ,1'- //ce/,-inr/ Dnjnuj Driiiii. —According to 
previoirs expi-riences, this drying apparatus does not apjiear to have 
been .s[)ecially tested for the ilrxing of coals Sinei- (he forward 
motion of the coal alleinatel\’ lifted and idlowed to fall by the rexolu- 
tion of the drum is, on aeeoiinl of the hori/ont.il position of the latter, 
solely ell’ected b\' I he suction of the exlmiisti-r, (his must he made so 
great that the coarsest and heaxiest grains of (he coal are dellected 
from the vcrtie.-d line of fall. With coals containing little, water 
this easily loads to overdrx mg, esjieci.ill)' of the linest and lightest 
pai'ticles, and to the formation of coal dust, which is cairied axvay 
in (he stream of gas to he deposited, by the- aid of water, in a dust- 
catcher, whereby it is lost for the [lurposcs of briipietting. This 
necc.ssit;d('s the trouhlesome I'emoxal of coal slinn-s, xvith its not incon- 
siih-rahle costs, and, in addition, it may he taken that, in (he case 
of overdrying, a cel lain amount of gasitication of the coal takes place 
in the drum. 

In any c.ise, undix ided attention must be given to the working of 
the drum apparatus in ordei- to ,ivoid loss and to ohtain the correct 
degn-e of drx ness by aid of (he regulating appliance.s descrihed. In a 
' At Hk- Zi'ctie llell.iii'l 111 ;IV, tins U'UU’eratnrr Usually aiiieimt.s to about 80“ C. 
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modern bri(|uette factory an l■xperiMu‘nt lias liecn made' to movi' tlio 
coal forwaiil without- the suction of an exh.nisti'r, Iw iiieans of aiiyh'- 
irons wound spirally round the' inside of llm drum The i-esiiHs were 
favniirahle, hut only s,, lony as tlm moisturi-content of the coal supplied 
did not exceed a certain limit. W ith ,i hieh moistni'i'conieul the coal 
was earned much too ipiiekly through the dium and was not diiud 
siilllcii-ntly. 

Fire-heated Drying Drum. Znlyr n;iiim /Ad. a/(tiys do 

and dli) -This new apparatus, const rucied ly the Zeit/i'i Kiseiigies- 
/'■lei uni 1 M aselnnenhaii .\kt -ties, is an inL|ii o\ einent on the I'eiiy Si 
lleckiiii; dr\ing drum, and consists prineip.illy o| a fiiinaee u for the 
lie \ elopn lent of hot g.ises, of an exiern.il lixed di iiin I) with a re\ olving 
ilium e inside it, i he gas condiicl ing pipe i/, the cent i ai gas leading I uhe 
('.the he, id /with the out 1 , 1 1 1 ;/ the dust sepal ai oi /i, a ml the di iving 
gear for the iiim i diuiii e situated at the h.iek 

The cold Wei co.il hills at the llollt tlllollgll the iaiigentiallv' 
arianged eli.iiging hopper i (see longit mil mil and ci oss sect ions I II) 
into tlie Oiilei diiim I’. I'• into (h.‘ sp.ice hetweeii (lie d ril Ills/) a lid c, 
wdllle the tile g.lseS , 11 '- le'l into this space I ll I OI Igl I 111 e opposi | e S idc 
from t he ‘'in n 1 - e o ly nie.ins ol I he ehaniiel /,• The coal comes Ihere- 
f'lre into iiiim.'-hali' coiilaci wilh the hottest gases The suiface of (he 
re \ olving ill nm e is lit t ei I with sho\ els /, wdnch coni iniially li ft- up the 
m.iteiial at the hottom, can y it thioiigh t he gases t ra\elliiig from I lie 
lear, and spn-ad it out- on the upper portion of the cover at the top. 
A spaci> of ahout Id mm is left helw'eeii the shovels / ami (he inner 
Sllif.lce of the outer drum h. At- the .same time the Coal IS conveyed 
in the direeli'ii of ti-i\el of the gases towards the hack end of the 
appal,ails hy iiieans of the llat transjiorl irons ni, wliieh are eiiniieeteil 
with the sllov els / 

'I'he g-isi's are led into (Im ci iilial tuhe /■, wdlh (he oli|ec( of giving 
up more of their he,it, hy me,ins ol t he leaihng t uhe </ A light sheet- 
iie-tal spii.il is hiiilt into (he tuhe e to give the gases a lol.ny motion, 
ami in this way separate the aceom[)aiiying heavy pailicles of dust 
during the passage. 

The heated and already jiaitially dried coal conveyed towards the 
rear end of the appai.il us is deliv ered into the inner di uiii <■ hy niean.s 
of the sheet-iron shovels o (see eioss section lll~IV. and longitudinal 
Kection), where it is finlher dried hy conduction and ladiation, and 
the motion towards the outfall ;/ is jiiovided hy the constant revolution 
of the transport angle irons p (see section I.-11.). 
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liUlijrEri’KS AN'D I!Klyfi:TTim 


III'' 'iiii'iiiii'^s (ll|•l)ll;,'ll which 111'' ni.'il'ri.il is intr()'liic"(l by the 
(■'iiiM'vn shiW'Is u ,iic ''l"T''l by .S''ll'-;i(.'liny' viiKs's ul'icr iho 

( ! Iinii 'itibllli il ><•! Ii'ill 

V . / 



11. _I 

ri.ni. 

1 ' H; . 1 .’ - 7.1 il,’ <li \ Illy; (It IItil i"l I imI.i I.ini_y;it 111]Ilia) m rt bJii ati'l |‘l in. 


sb')\cls au- ('iii|'t i'(l, ill (iiilci- t'l prcM'iit as far as pcssiblc the tuo 
I'li'vious cnliaiH'i' "I th'- yascs into the iniii'i- 'liiiiii r 

Dried (o ii wali'r eoiiteid of 4 to 5 jn'r eeiit., the hot coal falla 
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finiillv (liniu;,'ii llir otii r.iil ./iii(n dll' |ii( of Mil rlcoator TIm' i'\li,iuv| 

OMM"' with till' ^tr.llll nil llli'il WM\ III dll' rlllllllHA |1,I'''. IiinI 

diiiuiLtli till' iliisl hi'p.u.itiii /(,\\liiili liiio till III .Is l.ii as |iiiss|li|,. Ill 

all ilusb, 


(I 



'I'lio oiltiT iliiiiii Is liiiiili' in two ii.'irls.si) |||,|| I In- iliiln'i lialfcMii 
be lifteil oil' 'I’lii' Inwri' lialf is [ii i)\ nli'il witli lai”'' iliaiiinu ilooi's 
at lioth sidi'S, wliii-li at dm sanir linn' |■l■|■|llll nf a run\i iiiriil rliiiii'^iiii^r 
of the shovel.s, etc. 'I'lii- Iim-iI oiiti'i ilniiii H'.sls on I wo ilillrn iil hraiiiia.s 
g, of which only one is fixed in eoaseiiili nee of expansion. 
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nilK^DK'I'IKS AN’]) imiQUKTTlNO. 


'I'lic ilrivi- i]f 111!' iniH'i'ill uni Is ciri’ctc il liy iui iinsi)l' fust luid Innse 
pulleys ,111(1 eiinespnniliiiy ye.ir-wlieel I iniisniission In ;ii|ilitioil to 
tile elieii ('line tnollieil wlieel /'.tile (lllliii is plo\ idl'd w il li t\\ o stl'oiiy 
I'lniner IkukI.s .s, 11111111110 on four powei fid friction rollers /. 

A cliiniiiey u with 11 throttle-valve is provided for ref^ndalino the 
leiiiperatui'e ol the lurnaee. It is also used diiriii” the process ol 
workin^y when the pass,'loe slide e iiillst he ke[it closed (section l. -ll). 
I‘'mther, it is iiiipoiiant that a self-actiiio ineliiied vahe should he 
[ilaeed ill (he downfall under the eo,'d-suppl\’ hopper 1 . When the 
weiydit, or downward pressure of the coal fallni;; on (he val\e exceeds 
lhat of the eoiinter-weiolit placed outside, the \al\e opens do\Miw,irds 
and allows the coal to pass (hroueli. When (heie is iiwullieieiit coal 
on the \'alve the eoinitei-welydit iliiiiiediately closes it In this w,iy 
the otherwise easy Jias.saei' ol |,he lire eiisi's st ream liiy fioni the canal 
/i. throilydi the opjiosite chute for the introduction of (he coal is 
prevented 

d'he Zeitz dryiiie- driinis are construcled in various sizes for an 
oul[iut of ~t to .aO Ions of diied eoid per hour. l'’or dryiiie l.alitoiis 
coal eoiitaiiiiiie 'it) jier cent, moist lire to 11! tons ei iiitaiiiiiie o per cent 
iiioisliire ]ier hour, the necessary dr,t due drum would weiyh ahoiit 
2(i.()00 k,y,aud (he cost, at, (he works would he ahoul 17.0(10 marks . 
that, is, Sl,()00 ky and 20,000 imirks respeetiveK' le'-s th,iii the ueiyhl 
and price of a Zeit/. steam lahle diiei ' of eipial cap,'ieil,\ a lalio 
wdiicli is very laryel,y in faMiiir of I he dr,\ iny di 11111 

It, must, he added, how e\ er, t hat t he weai of t he kit ter is \'er\ 11 inch 
le.ss 'I'lie wear occurs pi in(dp,ill,v on the slcuels, which are eoiise- 
((ilentlv provided wdth reiiewahle scoop edyes 'I’lie^e can 1 asily he 
renewed hv opeiiiny (he side doors without neeesslt at iny I he renn n al 
of the other pints 111 front. In other respects the piactic,il lesiilts 
must he awxiited. 

B. HEATING AND DRYING APPLIANCES FOR COAL 
AND PITCH. . 

In the apparatu.s of this de.scription in nsi' at the present time— 
the so-called hcatiny ovens with revolviny tallies the heatiiiy. tic , of 
the mixture of coal and [dlcli is ell'cctcd liy direct liriny. 

llenliiKj On'II in III Ri'rulri mj Tiihh’ (llys, d" to 30). —This oven, lirst 
introduced hy liietrix & Co., linds apiilication at a l.irye niimher of 
■ Accurtliiie to 11 bUUsiiiont of tho Zoit/.-r Kociieic'/if'iui, spimg lUu8. 
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l>i'ii|\ir(((' f.icliiric'^ ill (li'iin.iiiy iiml oIIut nmnlnis wnikiny uilli 

( 'i lllllinll.ll |lh'SM'N, It IS III till' Ills! Mills I’lir llr.ltlll^ .lllll lll\llli; SM't, 

nr w.lslicil I'n.ils, as Wi'll IIS I'lir tiir snlti'imin "I tlir iiil ri nil snl |iilrli, 
ami is also siiil.ilili' for ilr\ n>al so |oiw, as is n|i|U'iall_\ tlirrasr as it 
cimtaiiis at Irasl 4 to tl par rriil. Iiyai nscopu' watc-r tpai 11) ilai ivail ^l■l>m 
umliTarouml iri'i;;atiim). 

'I'lir lu'aliiia o \,'11 dries till'ciial in \er\ slinil linirdoMii In lirl wren 
I .'i and 'i'.') per cent , lirats it np nnid llir lai snl'li ns, melts the iider- 
niixrd pitrli, mixes it llini'niirldy with tlir cnid. and m this way 
piepaies tlir I'niil pill'll iiiixtili'e I'ni 1 ii ii|i|et11ny and leiideis pnssililr 
I hr prrpai at inn nl' siipri ini Ill'll |llrl (rs w il li (hr lea si pnssihle an mil lit iil’ 
hindiny nialri iai. 

As will hr seen I'lnln the View's nl the mens ^l\eli m the seel mil nil 
Snppli, Mixiny, and I )isl i dnit mn (lies ih! and 21) and Imni liys :J7 
tn nl(, the hratiiiy nveii rnnsisis pi inripallv nl a sinw ly rrvnKiiin 
casl-iinii rniiiid talilr, tlm appliances I'nr (hr supply, Inininy, dis- 
jihii'iny, and serapiny nl' tlm la iipirl(iim niixliirr, (hr tireplarr with 
(hr llnr nutlet, and the lairkwnils with the ii'nii stay mils snirniindinm 
till' w llnlr. 

'I'hr I 11 .'Ilk.I' (ahlr laiilt up n|’ lwe|\r pl.d r casl - ii nii sryniriils, is 
(i xed nil a \ I 1 1 ir.il • I .. 11. w hirh is set in sInw i ntal inn hy iiir.i ns n) a pair 
nf he\ el \\ heels er.l I eil With rai'll nt her lirinw ( liys 2n .'I llll li-S ) Till'Sr, 
alsn set 111 Hint mn (hr supply and knr.idiny .ippliaiirr, w Inrh is (n hr 
I aill'l .ihn\e the l.ihlr. It rnlislsls nt an nppri pnltlnll, with wrniiyht- 
ii'nii winys airanyid spiially iniind tlm axis nt (hr l.ihlr, and a rast- 
n nil ry hndi'i passiny lliiniiyh Ihr ll.it, n\rii \ .i ii II, r.i 11 y i ny a slay fnr 
the npprr hi ariiiy nt ihr shatl .iml npeiiiny nut ahmil (1 In .S riii ahn\r 
the snitacr nf the t.ihir, 'I'hr niixtiiir nt pitch and rnal inlrndiirrd 
inti) till' ryliiidi'r is l.ikni np hy (hr winys with evn \' irvnliitinn nf 
thr axis, knradrd, and rnnvrynl dnwnw.iids until it falls npnn thr 
lahlr. lly nil'll ns of Ihr tiiininy and displ.iriiiy npiil la nres, rninhnird 
VMlh thr rrvnlntinn nf the tahir, tlm inixtilir is yiadii.dly innvrd irnm 
thr criiti'i'nutwards nvri the w hnir siii fare nl the lahlr with rniistant, 
tuiniiiy and ini.xiny, wliilr hy ri.'inaininy in tlm men it hri'nnms iini- 
fnniily heated and dried. 'I'liis is assisted hy a nunihrr nf lini i/nnt.d 
and radial iron hars, arraiiyed alinvr tlm tahir in tlm nldrr aiianyr- 
tueiils six, now li\r (srr liy 47), with adrijiialr ripnpiimnt 

'Their inner ends are lixnl in thr sup[ily cylinder, while thr outer 
ends re.st in oprninys in thr fnrnarr, fiainrd witli east iinn hnxrs and 
closed by door. 9 . Four nf lhe.se iion bars have scn wi d inln iln ni jake- 
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imiQUK'ri'ES ANB mUQUETTINa. 


Hlmpi'il bolts, whose low'd- ends, fliillened out into trianeiilnr shnpo, 
reach almost to the table in aji inclined |iosilion, so that they are, able 
to turn the coal and pitch ndxture ovi-r and over. 'I'he liflh iron bar 
(nc.'ir the lon^dtiidinal section l.-H.) i.s eoiniectcd with a inovahlc- iron 
rod by \eitieal and inclined metal strips, very much in the manner ol 
a Venetian blind, d'he niovahl(! iro]i bar ends in a spindle at the rii;hl, 
which p.-isscs thi'ou^di a fixed nut and carries a handle outside the 
rurnace. 

Itach of till! stii[)s acts in such a manner that the mixture ol coal 

% 








H 


X. 


is; 

37. (.veil'Witli ri'Voh iiii: l.il'lt'fm lliioi^ pit S'lO.s. 

and pitch hrouelit to it hv each revolution of tin- table is displaced 
towards the outside. In this way the mi.xture travels I'roni the centre 
to the edee ol' tin- table after a certain number of re\olution.s. 

Aeeordine as the metal strips are more or le.ss inclined by means of 
the handle and spindle, the mixture remains a shorter or longer time 
on the table. The thickness of the layer over which the fire eases pas.s 
on the table is also regulated in the same way. 'I'he scrapine of the 
hrii|Uette mixture from the table is elTected in the same manner as in 
the previously de.serihed delivery tables—by means of inclined scrapin<; 
plates, which project from the various diseharf^e openings of the oviui, 
the number of which depends upon the number of presses to be supplied. 
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29 nii(] 2 !■ sIkuv hc.itin;; ovens for two and four, lies. an o\ lai 

for t hiTc. pri's.ves , .sect ion 111. -1 \ ., lie .'i.S, pjtsM S I In oiii;li t wo di'h\ ci y 
o|ioiiino.s ojiposito (o c.icli ollici' 'I'll.' scrajior plal.'s (not repi.'s.'nt.'d) 
aic pio\ 111. i|, in 111 .' p,n( passing oul of (hr fnniar.', w il li a snitaf.lr 
slol, (lironoli wliirh pass.'s a splndlr wilh a wine mit, and lasli'ii.'d (o 
till’ fnrnai'r wall, I’.y this in.‘alls tli.'srr,iprr phitr I'aii h.' rlainp.'.l in 
a. 111 .ire ..r I. ss l.iru.n.l .a' h.irkwar.] position 'I'h.' m.il.'iial r.iiiiine 
iiit.i ('..lilarl with III.' sri.ip.'i' ehil.'^ al.iiiy i( an.I f.ills into ,'i w..iin 
cijiui'^oi, on.'I'liil .jI will, h i.s .silii.itt'd iind.'r the .lisrh.iir;.' opmiiig of 

1 


r'lC "1' IT' ll ni'/ <r. I ll I ; I' tl SI . I IDII 1 IjI'.llL'Il t\\ " (It sC ]| ll '■! 

11... n, w hill- 111 .' . .1 h.'i' IS sit ii.il.'.l ii.'.ir tli.' st.'.iin hnc.idiiir in i .in or- 

111.-Ill of th.' rori I'sp. III. 1 1 ny pn-ss. 

'I'll.' iiilxlin.' disi'h.ir.y.'d .lining tin' iioiiiial worhino of (hr ov.'ii 
has a (I'lnpi'r.it 111 .' of ahoiit IHI’lo tl.'i (I, arr.a.liny to tli.' r.inti'iit, ol 
wali'i', and niiisl h'.'l .saiii!}'. 'I'h.' mass only h.'r.iin.'s larky and plastn- 
,dt.'!' ;idiially r....Iiiiy to ah..iil .SO (I. in thi' strani kn.'adrr. 

'I'hr sl.lr lir.'plan'( lies .‘17 aii.i 9!ksrrlion I .\ .\ ) .'oni.iins a yiatr 

wliirh ran hr st.ik.'d from holh thr narrow sid.'S, ami i.s I'oiilirrl.'d 
with thr iijip.'i- pail of thr ovni liy ini'iiiis of a liir In idyr. 

'I'hr lowri' |)ai( of tin' m.is.iiny. r,ii lyiiiy ami sill loiiinliny thr lirr- 
plarr and thr oM'Ii, is of onlinary hi irk wliil.' thr iipp. r [loitioii is 
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in.'ldr i)f rrfriU'tiiiy inatcriuls. A nIi 'ct-irou cnvcr siirroimds tin; 
masonry woik, uliicli is stionyly stayisl near tlir iin-jilaci'. (Jciu'rati'il 
by buiniiio w.islr iiiatiaial li'om the bijinwoss (jii a iloiiblr 
.Sm'I 1 ,,|, V -VI. SrOlMl. VII Mil. 



St3ctum 

I’lr.. 


tln' flaiiH' ainl hot ^'asr^s sinkc tho Inwrr side of the Hat \au1t 
of tile furnace and are dellected on to the mixture wliicli is beiiie 
subjected to continual stirrino on the table. The e.isrs thi'ii p.ass 
tliroUi;h two niches in the furnace wall o[)[)osite (ri^ht ol liy^ .17, 
and lie. section VII-Vlll ), where tlu-y are dellected downuaids 
and pass back under the L.ible on their way to the chimney ent a 
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vertical lirii’k l■lIllnllel .situnfeil in I'nint of the lire hriil^i'. The 

lirick line is imlie.'lleil hy .'i diilleil line in liy .'IT. The liihle is thei'e- 

ioie nut cinly heatisl I'roni ahine, hut is aKo healed nnil'nindy Iriiie 
hehiw. A snnike .slide is hnnu, in the usual manner, i)\er the hi‘a<l 
<il the exhaust line. It is louired when the suelinn nl' the ehiinney 
has (ii he inlerrii]iled hir the |inrin'se nl' dani|ilne the liie, while it, 

ehii'lh' |ieinil(s reyiil.dmil "i the suction ,it will hy eones|)ondinyly 

\ .nw nm the ai I'.i of I he line ilelow the table in the masonry of the 
men ale two manholes tilled closely with iron doors, so Ihat. the 
.minilar plat foi III (<i\ en w harf) in the iiitei ior of ihe fni mice is acce.ssihle 
loi I emm .il of line diisl. 

The under pai L of Ihe oxen eonlainine the hex el-wheel drive i.s 
e.lsily aeeessll lie 1 rolll I lie hot tom ol Ihe hi li|llel I .■ lael ol y. 

I h !tn /I s/o/ / s III III id I III! f hr IIS. - 'the tolloxx me .n e ihe child dmiell' 
sioiis ol model n heat my ox ells - 

I hanieter of rexoix iny t.ihle . . . (i.'idO min. 

t'leai XX nil h of ox en a I lox e the lahle . (l.ViO (idOO „ 

(lilt ode diaiiielei of oxen . . . 717.") 7dl)l) „ 

I leiyhl of (IX ell to |ilal foi III . . . i! I (10 - f2.')l) „ 

ll.'lyht of oxiai llj) to the Clown ol tile 

n|i]i( I x.inll ..... .0700-7075 „ 

l..■lmlh ol the erate .... ■2d50 'i fOO „ 

T.i.sidlh , ..1500-1550 „ 

Ixi-siillniy .11 e.i ol yi .lie sin lace . . I! d772 si|. mid res. 

Hull' III III I IIIIII mil. -t iider Ol dmary cond il ions, xx'ork iiiy np crude 

mixline eoiit.iininy 10 per eeiil. water, the oven makes ahont hi 
lexolnlioiis per minute 

Hull III llii' Oi l'll -'I'lie tem|ier<'itiire of tlm oven ahovi' the lahle 
must he kepi at .ihotil 220 to 250 thinoidei to ex apoiaie lapidly the 
xxaler adheiiny to the coal, io .soften ihe viscous constiiilenis of ihe. 
c al Itself, and imdt the piti h, xx hicdi latter occurs ai ahoiii HO io 00 (1 
or loo (1 lliyher tem[iia'alnreH xvoiild resiili in ihe volatilisation and 
hiiininy of the heavx’ oils, etc., contained in ihe pllidi. 

Ihiljuil —I'ndei the ahoxe conditions, siiidi an oven would supply 
as much hili|nellme material as could he winked up hy a doiihle 
CoiiUlnhal d-ky, press, xvhich amonnts io about 10 to 12 ions [ler hour, 
or 100 io 120 tons in ten hours, of hri(|tiettiny mateiial coniaininy T,5 
to 2 per Cent, moisture, ai a temperaiiire of 00’ to !I5 (t. 

liy the iniiodiiciion of drier coal, or ihe di.schaiye of coal not no 
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BRIQUETTES AND BBIQUETTINa 


CDinpli'lcly (Irli'il, Uie output cjiii lx; iiii'rc.isixl U to 2 liiiK's its inagiii- 
tiidc by I'aising tin* of rc\olu(ioii. 

A b'W cali.-iilalioiis aii^ appcncbal licro: — 

1. How inany kilograms ol biiipiciting inati'i’ial contaiiiiiig 2 por 
cent, iiioisturo can be rceoveruil I’njni 100 kg. of raw mixture con- 
tairiiiig 10 per cent, water > 


100 kg. law' mixtui'e coiit.ain 
1)0 kg. of dry material 
+ 10 kg. of w.ater. 


100 kg. of brig net I (' mixture coiitair 
Its kg. of di V material 
+ 2 kg. ol water. 

Iiiitirom tin; 100 kg. of raw'iii.ateri.al, in cotiseipienee of tlie removal 
ol most ol i( s ei)nl.lined water, less tli.ill 100 kg. of brii pat ling mateiial 
is obtained, the amount biang eipial to tbe !)() kg. of dry substaneo 
[ire.sent in the I'.aw [iiodiiet cont.lining a eoi respondingly le.ss ([Uantity 
of water. Denoting this ipi.uilily of watei' by .r, we get 
US . U - !)0 ,r 
" > ')() 

■t- aI.eiiU-S.-, leg 

US 

Tbe beating oviai therefore \ aids fiom 100 kg. of law piodiiet a 
briipielting mixtiue whieh consists of - 

UO Kg lb V siilist.mee 

+ 1 S‘i Kg u.iler 

and eoiisi'ipiently anioiiiils (o Ul S-l Kg. 

'I'he I S.') kg. water loriii the leipiiied 2 per cent, according to the 
equation.— 

Ul'S.a . I ss." e 100 : a; 

IS.lxlUO 

X- - g per cent 

Ul S.j ‘ 

2. Flow' many kilograms of water must be evaporated in the oven 
from 100 kg raw' product with 10 per cent water if the resulting 
briquette mixture must eoiilaiii 2 per cent moistuie ' 

'I’he ealeiilatioii can be nanle very simply fiom the iireeeding one. 
'I’he U) kg. of water in the raw mixture are ledneed to IS.) kg. in 
the briquette malarial, t'oiiseipamtly, 10—1 So = S 15 kg. water have 
to be exapor.ited in the furnace. 

d. How many kilograms of the raw mixture must bo delivered to 
the oven for an output of 12,000 kg. briijuette material per hour? 

From 1 wo get the equation:— 

91 S.5 : I00 = ll>,000:a' 

12.000 X 100 


91 So 


-about 13,Utio kg. laiv mateiial per hour. 
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4. Unilcr tlu' sniiK' (■(uulitions tho uiiidihiI hI' waU'i' lu lie e\iip<iiatrd 
per hour is as follows;— 

- llO'H) K 1(1.1 ku'. 

CodJ nerih’il fnv Firiii'j .—A li<‘,itiuL,'oviai of ilinionsioiis 

ri'i|iiir('s for fli iiij; aUoul l o to 2 .I |ht laait. (an avi'nioo of alioiil 2 pi'r 
criit.t of (he briinicttc |iro(luc(iou of tlio |iri'ss or prosM'S wliioli it 
supplii'S, ino.stly ill tlio sliapc of Jitcssi'd stonrs spoiled lirfon' la’ diiriii;' 
the loadino, anil othrr \\asto prodin-ts. AIhuiI 2l(tke, (•orri‘s|)otidino 
to about .SO d-ko briipiotti s, are Imnit. per hour in an oNon whose 
output is about 12,000 ko. 

'I'lio amount of coal used ob\ iou.sl)’ inrica'-i's with (lie water eonlent 
of the raw' pi'oduel, with the deciea.se in teiiijieiature of theiiiateiial 
as Well as that of the atiiiosphere , and, furthei-, with the deeree of diyine 
of the bi iipiell ine uialei i.il 

Allt' III I'lii —( (lie worker is reipiiied to alteiul exi-|nsi\ely |o eaeh 
oven. 'I'he man has to attend to tiie llrin^, to take care that tiie oieii 
is.dwavs at, (he pioper tenipeiatiire, (o see (hat (he mi\luii'dois not, 
s(a\ in till' oil'll for a loiim r or shoi ter time I h.in is iieee.ssai y, and to 
1 elm o e imineili.itely (he eaiise of any s( opp.iees. 

/'ey ililJ I'lihll<l/nil nf Oriii Fii’rii - If (be o\ ell eel s (oo 

hot, w hii'li is pa I til'll I :irly likely to happen with dry eoal, the rei oliil Ion 
of (he (able is ueeiierated (oi'ausetlie mixliil'eto (ravel (hi'oiieh and 
be disehaieeil from (lie o\eii as rapidly as ])ossible, w bile at t he ,'sime 
time the eas port is closed by means of the slide and (he fire on the 
orate, damped down .so as to ]iievent the lonition of the hea,\'y oil 
vapours eiolved and the coiiseipient hiiriiino away of the expen.sive 
pitch. If, however, the pitch has alieady taken (iie, the whole of the 
material in the ovc'ii is diaooed out, as rapidly as possible on to the 
plaform by means of a S[)eei.'d .sera|ier plate passiiio thioiioh an opeiiino 
provided for the purpose near the orate (tios. .'17 and .‘id, section V'.-VI.), 
The lire is then extiiiouished by means of wiiter from a ho.se counected 
to the water mains of the briipn tle fai'tory. Ihider no ciiemnstance.s 
must water be played inside the oven itself, as this would lead to an 
explosion. The eoal-piteh inlvture drawn fiom the oven and i|ueni'hed 
is not u.sually put bai'k aoaln, but is more often burnt on the oven 
grate a.s waste. With careful attention and the use of a pitch which is 
not too .soft and easily inllauimable, o\en tires can be almost iireveiited 
or at least extinguished in the inanner indicated rapidly and w ithout 
danger. 
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liRIQUK'ITES AND RRIQUETTINO. 


Uki\ <if On-a fitr Coal alone (ii’llhoiU iiileh)~-At some I)rii|iictto 
inshill.-itioiis It. WAS roiiml in ihie tiiiK' to lx; iiioia; adviuila'M'ou.s not to 
Hnbjcct tlic [)it('h to llic ilinH't .-wdiori of the fliimc. In siicli places the 
oven is only used for dryine and liealine the coal 'I'he pitch is added 
to the heated coal aiihseipient to its issue from thi‘ oven, l)oth Ijeiiir; 
allowed to lall at the sauK! tinu! into a steam Imated mixinjt woim 
which conve)'s the mixture to the steam stirna' of (he pi'ees. 

This method has, howiwcr, not stooii np to thi‘ test,, such a 
thoroughly intimah^ uuifoi'm mixtiiri! ol pilch and eo.il c.uiiiot he 
olitained as hy the simultaneous working up in the luatiim o\en 
Finlher, tie; pitch tended to hall U|) iido hnii[)s in cont.ict with the 
hot coal and to stiidv to the worm and the pi ess dies, 'the lesiill was 
fewer wood hriipii'ttes and more freipient interruptions of the woikin^ 
This .system has, therefore, heeii tjiven up for the most p.iit. 

//Mints'o/ A i>i>lleal Ion oj the II oal iioi (Iren. — Kesin, which melts at 
ahout I’iO ('. and easily ieniti's, canuiT he iulrodueed into Ihehe.itmo 
oven. When, in eonsei|Uenee ol hiyh plices, pitch is p,iitl\' leplaeril 
1))' resin (.see pp .fl and |.‘2), the resin must he added to the he.iled 
mixture of coal and pitch dischareed fiom the o\en in the woiin 
conveyor hetween the oven and the steam kneader. 

Iiindine' materials in the liipiid form, such as liipnd soft, pilch. I.ii 
etc., must, .d.so he kept widl away from the heatiii;; oven They c.in 
only liiid ap|)licatiou when the coal is ilried and In.iled alone The 
mixine of coal with liipiid jiitch or tar takes place in the onhn.iiy 
steam kneader, as descrihed anil illustrated in the following [i iye.s. 

C. APPLIANCES FOR KNEADING AND HEATING. 

Of these, steam kneaders occupy the lirst place, paitly in comhina- 
tioii with a steam superheater. 

I. Steam Kneaders (Steam Stirrers, Fr. Malaxeurs), 

Steam kneaders are attached to most hi'ii(uctte presses and usually 
directly connected. They are used either (1) as sinr;le or principal 
appliances, eomhiiu'd with steam superheaters, tor heating, stiriiiy, 
mixinn, and kneadine the mixture of coal and pitch, or (2) as inter¬ 
mediate and subsidiary appliances placed hetween the In.'atine and 
drying ovens on the one liaml and the pre.ss oil the other, and only 
liave the ohject of continuing the work of the oven, i.c. immediately 
to prepare for pressing the previously dried, heated, and thoroughly 
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iiii\'r<l inateriill to it. St<‘:nii kMr;ul''rs <»l oin' and llin samr 

class sho^\' cctlaiii dillcrcncc.s with ir;^ard to ai ian;;cnu’iit, and 

Working, partly corresponding^ to (luai \arious u-^rs. 

1’lic follow ini^' is common to tlinii all -'I’licy consist ol a (Cylindrical 
sli'M-t'iron evlinder / standini; on cast-iron knams (lii,^s !() and II) 
tlironoh tlu^ centre of wliich j»asses a i'c\oivinj^^ shall W with ladial 
w illies, arms, or knives arrani^n'd spirally lor st 111 ine, kneadin;^^ and 
])ressin^f dow'iiwaids tlu' coal-pit eh mi \ t nt e supplied, the whole hein^ set 
iiiiotalion hy imsans ot a pair ol hewl wherls Im'Iou. I hi' cylindta’ 
is usually open at tin' top, whert^ it receives llie mixlure coinaye'l to 
it continually h\'a worm convenor or mixer which opens out at this 
[)oint. l5(‘]ow, till'cylinder is clostsl, hut is pio\ide(! at the side mair 
the (listi ihutor w itli a sipiare openinit--or with ojn'iiines loi twit 

pi I’ssrsliich srr \ es hu' the remo \ a! ol the mi \ t ui e w hen read \, and 
ean hi‘ e|(isrd at will h\' a siide .s pi o\ ided with a hand le \ er, a. crank 
|(‘\ci h, and a tiapdalinit wlierl r. About the inside lylinder wall 
shoit ('(.nieal jets (/ aie arrani;<d spirally, eoMespondiny^ to holes in 
the ( ri, \\ hei e oiit side ei ai iieet Ion is made With the sl rain Ilia ins, and 
in this '\a\ ‘-upri heated steam or hiidi piessiiH' steam lioin the hoileis 
IS ailov\rd lo impln^(‘on the mixture. The steam linall\ escap(‘S into 
the open at the top either dticct or thiouydi an exhaust [)ii*e. 

1. Large Steam Kneaders (with Steam Superheater), tigs. U) to 

t'i aie applied at places wlu*i(‘there is no heal ing oNsai,' and likethi' 
latter theiefore they rt'ceive the e()ld, moist, and ineom[)leiely mixed 
coal and pitch at the tojj and must he eapahle ol delivering the mixlilie 
at ih(‘ hotlom in a condition siiitalih* for hiTpietting. It will he 
ahundantly clear that, steam kneaders ol this deseiijttion should havi' 
a laige ca[)aeit\; a higli internal lem[)eiatuie, and must he piovideil 
with st in ers w Inch ai e only auxiliaiTs in the healing oven, lids is 
[>ai ticularly tin' ease when a ceitain amount ol drying has to he 
ellleted hy tin; evapoiatioii of pait of tlii‘ water (smlent of the eoal. 
hreeaiitions must he taken to jiHweiit paitial eoiidensation of the 
steam issiiing 1 rom tie jtds, as this would imu easi^ tin* water eimteiit of 
the eoal 'I’ln; huge steam kmsadeis w'orking without heating ovens only 
tind a use, tluu’efore, w here uinvashed small coal eontaiinug Iltth; pit 
moisture is hriipletted For tin; ohjeet in view tins limit is ahont 4 [>er 
cent, pit moisture.- Lut e\en if this is liighm-, good hriipieth s can be 

^ At tlie eiul "f il)07, lluilye)!!*' waked will), an<l 'aily -eveii without, 

hcHlnig o\< us 111 Lower Uheiioh \\ e-tpli.iha 

2 hveii Lheii cLiUun special hrupieltiug methodd orpre.ssea have to he aj^phed 
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BRIQUE'ITES AVI) HIUQUErriNO, 
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Scctiuii IV -V. 

Flo. '(0. — Steam Incadev. Vertical section and horizontal section throiiRh the lower part 
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Side view. 
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Seetien VI.-VII. 
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Flo. 41 —Steam kneadcr. Side ^iew. View from above anrl horizontal section 
through ujiper part. 
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BRIQUETTES AND IIRIQUETTING. 


pr('|>,Tfccl liy aildiiijj ii Inip'iT aniomit of pitch, \vlii<‘h (jf conrac onrre- 
Hpoiiilin"ly iiK'i'cascs tln’ costs. With coal coiitainiiio (! per cent inoisliirc 
the nxpi'iiililui'c; (if pitch hccome.s .so important that a speci.il divine 
oven can scaindy bis dis|)ens(;d with to prcvi'iit nneconoinica! woikine 
or the preparation of iid'elior l)iiipiettes. 

Mruxn ri’iiinilx, Oiilinih, fli ‘.— Ijaree steam kneaders ;ire consirncled 
wdth a cylindrical W'orkine .s[)ace up to 2 to 2 d metres hioh and I (o I 2 
iiielres diameter, for outputs up to 12 to 15 Ions per hour Foi two 
•'! ky. pres.si s :i ninhixriii' of 2 metre.s in height and I met re ili.inieter 
of svorkine sp.ice is amply suflieicnt. 'I'lie stirrer shaft, with ils tweKi' 
di.imetral allern.itine .arms, makes dl lawolutions per minute In the 
woikiiie chamher two to four jets opmi out with li\e opeiiines of 
20 mm diaim ti'i'. 

The mixture, (hdivered cold from ahove, is Ihoroiiehly woiked and 
Muhii'cted to llie action of the steam issuing fiom the jets for 10 
minutes, until it |iasses out at the hi it tom at a lianperal ui e ol .SO to 00 (t, 
which is uecessaiy to make it |ilaslie and nd.i|it.ihle to hriipieltine 
For this purpose, as well as on the ermmds eiven aho\e, it is necess.uy 
Had, the tem[iei.ituie of I In' slciim supplied should as a ruh' he lief ween 
.‘too and d.'iO’(t., hut not above 400 to 150 ( I A .s[ieci.d superhe.der 
is therefoi-e, nece.ss.iry in older to hliiie the steam fiom the boiler to 
this hi'^di tempciature. 

Steam Superheater (lio 42)—In the In-iipielle factories of llhi nish 
Westphalia and other districts the Schiichtermann Kremer s\sl(an 
of furnaces, built of refractory liloid^s, ari‘ eener.dl)- ciiiplo\ed. 'I'lie 
furnaces arc .5 metre.s in height, and inside, twiail}'-four cast-iron tulii s c 
of 05 mm. diameter lie aliove and iie.xt to eaidi other in four series 250 
mm. a|iart. Itidow is a crate ol I’o si| nieties surlace. 'I’lie tubes 
jut through the masonry of the furnace, are connected lociaher by 
means of elbow-pieces, .so that the boiler steam at 4, or at the most (i, 
atms. pre.ssure and correspondinc teinper.iture (144 to 150 (,'.) led 
into the U|iper end of the leadiiic tube must traverse the whole ol the 
tubes of the si'i'ies, in this way approaehinc neareraiid neaii'i' to the 
linx becominc more and more superheated, until it is led to the ste.im 
stirrer from the lowest and hottest [lart of the furnace by me.ins of a 
w'ell-l.i((e'ed didivery tube provided wdth a sabdy and escape \alve. 
The [ire.ssure of the steam must not rise above li alms, otheiwisi' 
till' circulation tubes are likidy to burst. To meet thesi.' conditions, 
tluM'id'ore, care must he taken to instal corri-rsponding reducing valves 
nnd safety appliances. 
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At till' /.l■(■ln‘ Hlnnl;i'iiliiii'i; in Wi'stplnilin llir llullurr <li'^iL;n of 
SlUnnlu'.'itiT is ii^cil,' In tho iU'i;^lil)oui liouil of ilir lire ami (lie. 


S.cUiUi (.-II. Li)ii;;ilii'liinl M I 1 0 'll 111 IV 



llori/ontiil si'oti'iii V VI 


I'li; 12. —Sti ,1111 Mipt rlit .itiT Srale 1 : 60. 

CT’owu of tlui fufuace arc situated lulx’s laO nun. diameter. 

Tlirse two tubes are conneeterl with each otlier by tliii tern spirally w< an id 
tul>es of dra\vii sheet iroii,eaeli of al)out lit metres Imj^^tb. 'In to :i0 mm. 
* Nttderrhein.-H'e^^ljitl. S'luinulu' ilu’j \oI ix, 11)00, [ip. OJ.J 021, iig 21)0, a-c. 
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BRIQMETTKS AND lllilQt'im'INO. 


(liAiiicliT, ami 8 imn. lliickiic^s of wall In adiilrailistlnrtioii to the 
.‘m|iri lii'aliT (lesci lin'd aljove, tin; whoir of the iiiili\idu.il tiiln's are 
hifiialnl III dll' 111 '.' .s[ia('e of the erale masdiiry. .so that none of tlie 
ste.-iiii [lassiiid thi'diieh tliem can ei\e up any of its heat to the outside 
air. Tins Mi]ierlie,'der is disiiiieuished hy the sli;^dit necessity lor 
n'pairs, hiyli eapaeily, and low fuel reijiiiiiniieiits. 

At many hia|iiette factories in the kiiiyddiii of Sasony and else* 
where steam su]ieiheatei-s with vertical cast-iron tiihes lind application. 

llra|UetLe waste or voids ol inferior X'alue are used for liime super- 
hi'iilms. The i|naiitil')' used for siiperlieatiny steam fioin ahout I K> t.t 
to ttOtID (t. amounls to ‘i.sO to 1100 ky, per workiny hour, supei'healiny 
to a hiyher deyiee I'eciuiriiiy a, cori'espoiidinyly laryer i|iiantit\’. 

.'\s a rule the steam supcrheatei' is [ilaced outside the hiiipielti' 
facloiy huildiny, close to the press room. 

2. Small Steam Kneaders (without Superheater) (liy It!)—For 

the completion of the work of the hcatiiiy .uid drvniy o\eiis, the 
kneailer. led with a yood mixtuie of coal and pitch ahi'iid) heated 
to the cxleiil of ilO to O.'i per cent, rci|uirc.s coiisideiably less woikiny 
space, a miadi lowei- steam lem[ieiatnrc, and shoiter lime to deliMU' 
prepared lirii|Uettiny material 

The w'oikiny space alone reipiires a heiyhl of I .') melres, a diameter 
ol 0'7d liielie, and two Jets, one of which is [ilaced on t he discli.i i yi' 
opeiiiny side at a heiyht of J and the other on the ojiposile side at a 
heiyhl. of t of t he lieiylit of Ihewoikiny cli.imher. A steam (cnipei.i- 
tiirc of l(J."i“ (h is ijiiitc hiyh ciioiiyh If, as is \cr)- often the case 
at. model n mininy plants, stc.un at 7 to 8 atms pre.ssure is a\ail- 
ahle, no special superheater is reiiliired, hecause of the e.xistiny tempera¬ 
ture of the steam (ahout 1(11° to 17;V' ('.), which is quite suit.ihk' In 
such works, therid'ore, the steam superheater, w liich is costly in insl.dla- 
tioii and workiny, has hocn quite yiven up, and only sinqile boiler 
steam is led to the kneader. 

M/ivon l\ iii'ddfi'for (\i(il mid J.iqitii! I'lh'Ji —At fat-coal colliei ies 
which are situ iled close to a cokiny plant with tar distillation and a 
briijiiette factory, the pitch obtained duriny the tar distillation (soft 
pitch) can be coneeyed to the briquette factory in the liquid form 
throiiyh a main, and can there be added in the required ipiiuility to the 
small coal, w liich has preferably been previously ilried and heated , such, 
for e.\am])le, is the method in voyue at the Zeehe Holland III. IV. at 
Wattenscheid in Westphalia' and at the Uheinau briquette works. 

* NISainmfliuiui’y vol. JX., IDnO, p. C-10. 
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BRIQUETTES AMD BRIQUETTINO. 


For tli(‘ iiiixiiio of coal with lii|iii(l pitch, small steam stirrers with 
the usual ari.aiioements have proveil themselves to he ei|imlly siiitalile. 
As shown ill lio Ki, the mixture is conveyeil hy the coiiwyor t to the 
heail of the kneailer/ ir, whence it is carried throueli the o|ienine of 
the slide s, while the jets of the steam pipe il blow steam at ’200 (I. into 
the pulpy mass. A »oim coiu'eyor .sit carries the prep.iied mixture to 
a’l'i"ler press (not shown). A slide r serves as an owillow for the 
removal of exiess hi iipiettine material .su[iplied ahove. 

II. Melting and Mixing Apparatus for Pitch and Tar. 

Accoriline to \V. (ioli|iihoun,' a mixture of pitch and tar is used as 
a hiiidiiie m.ileiial at many works in (,'entral Fiance. Fsiially the 
amount of lar added is .ahoiil. I.") per cent, of thi‘ i|Uanti(y of pitch, hut 
at the La (diazolte works of the I'aiis-l.yons r.iilway it amounts to 
.‘10 per cent. At the l.,i (‘hazotte Works the prepanitioii of the liipiid 
pitch and tar mixture is made in kirge. wroiiylu. vessels (i m. long, I m. 
hroad, and 2 ni. deeji, which are slightly inclined touaids the lappiii" 
hole and heated hy means of coal lire.s. 

A sipiply of (it to 7 tons pitch and 2 to 21 tons lar can be lii|Uelied 
in twelve hours with an ex|ii‘nditure of dOO kg. find. 

At other works, such as the lloidiehelle and lllanzy mines, a steam- 
heated cylinder with a revolving water-wheel shaft is used as the 
melting vi'ssid. A diiect pre.ssiire of steam is usiiall,y applied for any 
elevation of the liipiid bond to a higher plane .Mixing with the coal 
lollows by means ol a. suitable revolv ing seiiop vvlnad. .\ fter mi\ing, 
the hrii|Ueltiiig mass must he obtained warm for stixidy didiveiy to 
the presses, as deserihevi ahove, which is again best ell'eeted hy a steam 
stii rer. 

III. Introduction of Naphthalene in the Steam Kneader by the 
Method of Jac. Busz and C. Fohr.- 

'I'his new method, whiidi, so far as known, has only been ,a|iplied 
experimentally as yet, consists in (diarging into the steam kneadei 
moist washed coal mixed with some 11 per cent, hard pitidi. and adding 
from an annular tuhiikir spray I to 2 per cent, naphlh.ilene ‘ mixed 

‘ Iiliii'k.iiif, t'o-eii, ISill, p. ITtl.'i. 

^ K i*, N(i I'Hl, Oniu]) 7. 

Xaiililli.ilenf, 'vliK'li t»!»taitu-il a in Oic fiMutiini of cnal-lar 

ili'-lillatii'it, I’oitU'' at llu- tudiii.ii) Iciiiin.-ralurc }clluu It'avfj if iinpuii', culouilcSs 
Km\ os w holt I'Uio, u Ilk’ll molt at TU'’ 0. 



WAHMINO, DRYINO, KNEAPTX(5, AMP PKATINO. Ill 

with liot coiiih'nsci'watiT, ,'iml tlioi'oii^hly hiitauliiii^ iii(i) the mixlin'r 
by till' ail] nl’ strain siipnlii'ali'il to .'iOO ('. 

I'll is not Hilly cansi's a \ iilat ilisal iim iif the liajilil lialnii', \\ liicli laKss 
placr at aliimt 21(1' Imt- also ciaporatrs (lio osri'ss ol' waloi' fi'oin (lir 
small coal lint while (he w.ilcr \apoui-ohlaiiied in this way csi spes 
i'rom (he top of (lie hneailei'. (he iiaplidialene o;is ll■nlaills in (he eoal- 
piteh inixtme, (o which it clings \er\ tenaciously, and condenses a:;ain 
indie cool lower poilions of (he kneadcr. d'lie hi-iipiediny iiialciial 
thus ohtaiiied is compressed in (he usual way, 

'I’lie [(lincipal ad\antaye of this uuthod lies in (he ah.senee ol 
special diwiiio appliances (heatino o\ eus. (ahle or diinii di,\eis, or 
the like) for (he damji washed small co.d, which ellecls eoiisidei.iMe 
economies in sp,iee, installation, and working llowr\ei, (he economy 
in hindine matei i,d is not consideralile W'dli i lyaid (o (he Ierhmc,il 
and economical siiit.ihilily of the met hod, I ni (Ina i'\pcrimeiits, as w ell 
as the I esiilts of piMc(ic,il a ] ipl iea( loll ol I a woi kniy SI ale, are ,awaited 
'that stiony hiepiedes of liisl iprildy will he ohiaiiied hy it sue, 
cesshilly seeiirs at le,ist ilonhlfiil (.See ahove, .section on " liiiidiiiy 
Matei l.lls, ’; 



SFiTroX VIL 

PRESSING. 

A. GENERAL. 

|H'0(]iir( inn Ilf ri),il lii'h | Hf‘f ( rs t tids, in fltr (Ii'Mt pl.'lf'f*, 

s(ii1;iMc t,n\ in.il I'l i;iI'-, icn.d ;iim| IkiimI), wliirli must j)()ssc-vs cctlnin 
|)I ( |[KU 1 h'.s . sccdiMlly, the prrjMi ,|! loll oL a. omnl i Uh j il( ■! I iii'.; tiii\liiir 
Im'Ih tlirsi’ i.iw 111,(1 Clin Is, nml liii.illy, a, cmtijin ss[.,(i <tl' (Ins 

111! \l Ilf ,\dl|c 1)1’ I I (CSC ( lilcc [)MI||-]p;ii Jc<|lll|ct||cil(s < ,m hr lic-|cclctl 
TIm' .SliltaMc i llllllltirill ((!' (Im‘ first Iwn Ims hisui ihr nl.|c. | n|' (lie 
■siS'llnlls .'iIic.mIn 1 I (M t c( 1, .Uul it lluW lcli|,||t|S loi(H]s|(lc| (lie plcssini; 

w 1 1 mil IS <■ (ice In I l)\ iiicatis of macliiiic picsscs 

'I lie task m| Ihc macliiim pnsses is (d cdinpicss the lliick pulp\’ 
pl.lslic lllixllllc (Iclncrnl I'tdlll tile kdlldiii (.!' flic sic,tin klUMilci al 
''^1 * I d 1 Ml (ml d Mdck s dl ( ct I a I II 11111 1 di ii I si I, I pc am i si/c am I dl Ci pm I 

u 'a^lit. ll IS atklil idnail_\ (lmiiamlc(| i Imt i lie iddcks slmll he as fat ns 
jidssihk' iinildniil\ dense ami stioim, (mpahle di heiim caiiu'il ,iml 
stdi I'd, resist In^ w eal he! ihl; and sd dn (These re<pineinents ar'- imn e 
aceiii .itely d<-lim'd ,iml t lidt'diiyhlv dismissed ni St eI idii j . p -I < / ,s< p } 

111 most dl (he m.ielline plesstn ||ie plessiliy dj)i ralidU IS edluplelnl 
ill il'dlt di metal nidllkls df the sectldti dl‘ the hh-ck Id he [ilepaied, hill 
()1 edns|(!ei,ih|_\ ^lealei leiiylhd! liept ll ! h.i n W dllld cdt i esp* n m 1 1 o ( he 
tlilekliess iji' liie hlotT The liiduhl Is llisl lilh'd h»ds. i\ with tile 
w.iini pulp_\ mass lldwiiii^^ nr afler which I'olldws llm (■dmp;ess|,,ii, 
W Imdi is eitina dlie sided m a ple.ssuie st.mip is 1‘dieed Iiltd tlie mm I Id 
11 dill one (Uld, w hlle t ht' ot h(‘r end is kejil eldsed h\ llie.insijf ,( plale 
or the ple\|dllsl\ eom[»letely pfi'sstai luhjtleltes dl’ two-sideil [,\- 
nie.iiis ol' twd jiressuie stamps aeliiiy in op[Hi,sUe diieetidus, niie I’l'din 
eaeli end ol the mould 

111 every lase llit‘ walls <d‘ the immld aiitl tla' sh'Uiip lilliim the 
SeelioM lllllsl plt'Veiit the spliee/iliy out ol* the elicld.sed mass. dii|\ all’ 
and va[ioui niu.st he allowed to ese.ipe diniiiy cmiipiessiun. The 

llLi 
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plastic itst'ir up (*' (In' rtid ol' |li,‘ sli-ck*''*!’ flit' ''Innip lu^Hf 
;ui(l iiittit' cniii]'!'"''''<1 I" -M rfil.iui h,iciioii oi i f ■> .•tiL;in,il \<4 u!II« m 
u.i\ pr''iliii 1 Ml: a i I'-^ist.inn' wlnfli is iimiir up fl []\r linlioii 
of till' pari iclcs <»)■ I li<‘ iiias^ a^aiii't f.ich tU luu < liii iul; (luariltspl.ti.- 
nu'iit ami llh‘ I’l i'-t loiM if I III' w alls . tf I 111 im »ul<l atu I iiaHii an_\ im i c.i' i s 

as I lu' Cl niipi fssiuii inn.‘jsr'-. Tin liiuslir.l Iii-hpii’Ilc n rmall\ puslird 

onl of tin nnuM \l llis(, still Int and t I'lilainiiu; llu' Imid (pilrlii 
in (In s( ift f < .n< 1 It nil in w li icli il sm 1 1 aiml-' a ml i '‘im nl > | li.- i m ii \ idiia 1 
piiiticlc^ til cd.il. tilt' liMijiiitti' i-‘i|U!i<s .1 c'll.im .inniiiil <>1 ci'nlini," 
111 <>itln to attain tic- mt i ss,ii'\ s(t«'imih la tin- ' < .1 id i Inat nn t >1 (In' 
pitt li 

'I'll'' III II I iit'H's inmt lit' a--; unil<unil\' di-nsc ;i'. pus'ulilt' t Intnnliniif 

tin'll’ ulnlc mass m mtl*'!’ (i* c\liil>!i iinilnim sti. ii-lli Tins is not 

at t ai n-'t I, In a\ i' \ t'l', \\ it li In n | m't t - s pirp.i i cd in ft 1 1 a i n old pi r m s in 
\\}iii‘}i (lir pi I ssiii >' onl\ at'ts on otn sido am! m\ri »'\c('i<ls lUO 
pt'T s.j cm (li’tondoau ' loiiml llial patalh lopi 

pciln pii'ss. d < oais of l!'i v IS cm odd 'i sij cm 
sui't'aco li\ II tm ln::Ii, piopah'l witli .sinlt 

presses li\ hciiaxtiin at ('Iniil ioi, siiowi'i a 

demit \ oI ! _M at tin lop ami I id at t ln' 

l)oltom wink' III tin mnl'llt llio t!(nsit\ w.is , 

c7 

st il I lo\\, t ”1 !m is sliow 11 I ha^i a mind n-a 1 i_\ in | j, j j v. i ; • . 1 1 h.ii 

li.. II ./I.. UM1|.. iIp - 111.. ' ''"'r'.ii 1.. 

Ill til'. 1 m i.|ii'.| 1... 

I'lc.^a.il III.its I'lnlM ill'. Z'.l'll'. W'i'.Mh'. ,.|l Mull" MM (l.’lllll). wllicll 
il III il ".IM 1 .M '. "t t'l I 'J I V lit I I ('111 ,1II' I il III I'^lll I il I 1 I 111 , .’ll"\M 11 

,1 ii,.i’ll \ i>r I lit) ill I 111'i.'|i iiii'i I o .Il .ill'ii..(i"iii ’I'll' II I'.^iiiiii it \ 

Ml lllr ili'lisitv (Ini' I'M'' llll'I'ilM' I Wllil 111'. Ili'li;llt "1 till' III I'j IM'I il M 
< I' ll ll(l'..IU i'MIll'l, llll I ll' l ( llill "i ill' |M '.’’.III '. ' I ti ll III I 11'. |Mi ’Mlia, 
7(1 |l|.| ci.lll il", I'l Jll’lllll' ' I Im, lll'll'ilMMl I I". U ,1 II I "i llll' IIUMlIll, .111(1 

thill .liTiilillll'^U hi) I'll n lit ill ill'. Ill'i'l I’ l'.lll\ ll’l lllll\' I'1|||||||\''|| 

I’l'illl tlli.M ll lll.ll III. I” ’111 1,in , ,Mill Ili'I.J^Ill "1 till' hi ll|llrlll'M 

III I I’t hl'il!' il Ci'l 1.1 111 I I' I'l 1 I' M I III 'ill'll ( M 11' 1 III I M I h . I I hilt till' h II CM 

;l|i[)linl c.iii 1 ll’i'il I" till h'.’l ill 1 \ il 111 il l;'. 

A cil'cnl.ll Ml'tl'MI M'illl'l il|i|l".l|. I I I he I he lil'i’t .’llitillilc ll'"lll tlli'.’l' 
comii ll'l ill inns, 11 It ll III lint [)"”i ’S the 1 1 1 ’.eKii iit ic th.il it ;^i \ i ■’ i e e 
to tno iiiiiiii' uiiiii ei’’iir\ Intel’|ifi'.e’ iliniii"' ’I"I1 iim a 1 I'l 1,1 ni^iilar' 
seetioii i\]th iniiiiihil eninirs oi i lUi ’ wliiili i.s iilninst uiii\ mi’ ally 
a|)J)lled, seen I’ to hi the liio’i ih ’liiihli-. 

' y.'ii e/'iin,-, \ I’ 1 li, .Mi'i t till ll, |.|. Ii la, 

H 
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!NiJW, till' SliKllli‘ 1 ' till' sin dll' M'l'l inll till' Irss '.linlllil In' till’ 

tilirk iirss I il dll' [Ill'ssril r.i,|] ;l Iii.l \ I 111 W ll irll Islllllliist llstl., 11 \' I'l i] inw ril 
111 lU.Irllrr 1 )|--I r^.l 1 1 1 ol tills Ir'-lllts III Ci itisll Irl . I k|r I'l^s lit piiWi'r 
ll\ 1111-111111011 t hr U .ills 111 till' lllliulil ,IS WrII IIS il I i-r lll.ll It Irs III till' 
llrlisit \ 

Ini' lllrsslll'r a|i|lli"il lllllino pli-ssiiir- liowrvri, iliii's |in| i|r|H'nil 
siilrly II|HI1| dll' sliapi' mill si/r 111- dir sail r.ii-r srrt ii m ,i iii I I li n-k iM-ss i if 
dll- III iipirllrs tn 111 - priiillirrik liul. also iipiiii till- ii.itiiir III' ihr ro.il ami 
till' 111 111 III |r iiiatriiak till- ri iiitrlii. iil w .itri, pi iipiii t lolls 111 t hr iin'vLul r, 
as \M-li as its t,riiiprial,iiir ami iiitiniarv. 

Ik apail li'iiiii dll' iiat,m'r of tin- roal, thi-sr l.itln- r.-mtois Il-im- lirni 
lllll) I I illsllll'l I'll 111 till' hyllt III tin- jll llll'lpirs kllil lloWII ill thr plr\lolls 
M-I'lioiis, thru, ai'i'iiiiliiir to r\pr|-iniriits Iiiailr at l!l.iii/,\-,' I In- pi rsmu-r 

pri-M| nil III' siii'l'ai-r iniisl hr t.ikrn .. lirlow Kill ki; KiO.ilins 

rorsiil't, I'll,ll, lint, Ill-low 111)1,0 l.-itl kp -I 10 to l.'iOatiiis I'm h.iiil anil 
piaiiiikii- roaks, to olilaiii ihr usual l.n-pr .slia|irs Arroiihim to II. 
I'isi'lii'i-;-' howrM'i', coiisiilri-ahl) hiphri' pii-ssuirs iiilist hr .ipfihnl, 
liaiiirly ,— 

l''m' .siil'l, I'oals at. Irast- 200 kp 200 .iini.s. 

„ lianl coals up to liOO kp i.- IlOO 

Tlirsr liravy ilniiaiiils arr, a.s a inatlri' ol' I'arl, I'lilllllnl hv all thr 
lirst moiirlll lillipirltr pi'r,ss(',s, hilt Hot I ly IlimiN ol' tin- olilr] pirss 
syslniis Thr ('iiiiHiiilial pn-ss iii\ ,|| iahly works I hr sorirst West phah.iii 
coal atlri- passiiip thi'iuiph thr lii-aliiip ovni at a mii'ui.il pirssni,. of 
200 atlas, which can hr incirasril to tiOO aims slmulil iircrssih ilriii,ini| 
il In any i-.isr, a hiph pir.s.sun-, u|i to a ccilaiii Imiil is of ail\.ml.ipr, 
siller Ihr amount ol' iiiminip in.On lal iisnl can hr iliiniiiish, il. 

I'lir small hi'iipirltcs, howi-xn-, coiisiilri'.ihK' lowi-i- pn-ssui'cs ran 
priii'i-ally hr appliril. as a prm r.il lulr, a pri-ssui-c u|i to ."lO kp |iri'.sip 
cm IS rnoiiph for the proiiuct ion ol hi iipn-ltrs of siillincnl slirm-lh. 

II thr lil-iiplrttiiip coal is sriif I'oi' prcssnip miiliinl, w 0 h a hi-'li 
conirnt ol watri-, thr ilisaiKaiilapr results, with pi'.iclicaliv .01 mai'hinr 
pirssrs, that a lower [irrssui'r, only alnuit .hO .Uiiis .ip.iinsl 200 atm,s. 
can 111' appliril, since thr r\cr.ss ol' w.itrr caniiot rsc.ipe I'loni (hr 
moulil,'* ami at thr same time prevnils the piessiiip toprihrr ol' the 

> (Imll, ]i -It! 

’ II I'I ' I'ciT'i^liO'-ihiiipi-ii .ails ilcr tW-ltaimldliiiir,'’111 Itiro, ls 7 s iimg],,, p;i-i 
vol 1S71I, p !IT ' ' , 1 - -1 

' ( 111 !) fi'i\ sistcm.s (SU'M'ii, Uitiiillii'r, Itninii-/' iiic .iinnmi-.! fm tlic writine of 
iiuii-t iiialcii.il III- foi the ili'.iiiiiiip away of wator, as will he .--eeii from tiieir 
tlesci'i|itioii3. 
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Wal, rt(' 'I’lirvi' I'l'siills, t'vn ai lii'’liri .1 1 .■ | ii r^'.lll as, iii^lr.i'l (if a ruin 

]iH( t niiifdilii liliick ,1 111 i'iiiii]i,iv( i| (,| ,1 M l i.1 il I' II .illi 1 l.i\ 1 I•> 

Ilf ‘-liini;tli .uhI 1 1 '■Islam i‘ (n Waal Ini iim. Tins ilaliuam \ 1 an 

(iiil\ 111 - jiiiwi'lail liir (11 aii\ (li'inaa li\ 11 nisnIma 1 il\ iiiaiiasin- |lia 
[lllall aililllliill ll|i 111 U' |ial caul illsliad 1 I till' T jial a.'iil nlliaiwi a 

aiMaii (11 (III anal, III wlilah aasa tin' ..I|sa]i|ia,ii s dm ilia 

Ilia aiiiiliin_; 111 till' pi assail ri la Is In uidai liipindiiii ^ 1 H 111 III n |in'l I as 
tilling all till' liaaassaip 1 a.|l| 11 alliallt S fnl' aliaillM ai i n n il 11 lea 1 1IM', (I la 
In ii|HaHa pi assas III list aallal all \ fill 111 t lla liilf iw llm m ilnlll lulls ■■ 

(n ) Idlifiiriii, .iiitiiiiiatia siipp|\ nl tlia liinpnitiiip iiiatiiial and 

lilllim Ilf till' iiiiiillds 

(/)) riilliiiiii (tWii-Mili d 1, I'l i| I aspi nil liim I \ limii piassiiia and tlia 
atlainiiialil nf a daiisil \ nf till' Infill ' t pi a.' inia Ilnlll ii lull \ 

(<) Mai liaiiiaal illsaliai aa 111 I lia pi apai ai I 111 npn 11 1 s w it In ml iii|iii\ 
ainl willniiil la,i\iiia aii\ nl lliat-lnl.t in npn tia mass in Ilia 
inniild 

(il) rnss||iilit\ nf a lai L;a mil pill w It II as lilt II w a-.l a as pm-si Ida 

(i ) ,'sinipla aniiipaal, siinin^ i nnst i in I inii willi saiiiiilt a:;aiiis| 
\ 1 1 ii a I nil I s|i, ,1 I, ni III (',) ka ni . Hilda i i \ 11 am 1 11 na 1 \ i |i nia lids 

(/ ) jmw w I ai a ml t aa 1 i aad \ ai ai ■■d a 1 1 1 \ , a i id < a w 11 iiaw a I nl Ilia 

pa 11 - w 1 in II a 11 i a nl il \ w m n. 

(i/l \i.d lull' allaiilinii Willi a I'nii'-aipn nl 'anall w m k nip st a 11', 
Hindi I a 11 11 ipiii I'lin nl nl pnw i 1 

Tin Iiilia.d axaininalinii nl tin- taiimis niaaliina pia'.'i', niil'l lia 

niadi pi nil ipali\ Willi a \ law nl da! i i ni i ii ii ip w In I In i and Imw l.u 11 my 

I nl 1 1 ■pi'ud tn I In ai in \ a lilallt Inin d I nliill' I 'll' "i lint, 

B. COAL-BRIQUETTE PRESSES. 

Tin I a 1 - a p|. .ii nnniliai nl ik - ipns nl In npn It' |iii 'a,i s wlimli lni\’i‘ 
Inii'lK rniiia liiln I) nap 111 I'l.una Ik Ipinm linpkind, (laini.iii', .iiid 

.\mlli ,\nn'iii,i ni.int nf tliaiii li,i\a ..id a ppin al imi mi ,i w m k inp 

m.ila, lint a I misnlaiidili pmlnni iiiil'.l In ama n |ai. d as mil nf d.ili al 
ilia pl'i 'I'lit llllia llinpli'lla pi I ■■■ I s a.u. I la d I \ idl'd 1 11 1 n 11 1 1 1 a I I, I'sa.s 
ai I III dinp tn I 111' iiiitni I nf tlm pi i ssmp : — 

I. Mailiinas 111 wlilali till' pn anna m iipplnd In nna sida ni Ilia 
la il pli't 1 1 'S -plisa-s In dl.l/aiina, .Tlalall, t 1 n/i 1 I'.xli'l, llal'nllli'l, 
l)ilpn\-, DiTniiiliay, M iddlal nli-1 liTniidia) .'ilid ni.ini. nllnis 

II. Maaliinas 111 W'liiali tlm ph ssiira IS a|ipliad tn Iwn snii S (dmilila) 

— e.<). IJiatl'i.x. Coulliiilial, \ I'illnll, tlm I'avnhai' piassm nl .MiiJdlatnii, 
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VcihImii, Vc.'uloii-I’ jIIssc, etc, .-niil ilir loj^^'lc-jdiiil [in-ssi's iil Tidin', 

Si'liiii iiid, and iilhi'is. 

Ill Mdcliiii'-s wilii a taiidridial ai-linii ,siil(di\idid into' — 

(1) IV I'sscs ill which line hrii|Ui'ltc is rniiiicd acalnst the hark ol 

aiKithcr r<i|ii'and Miiisadc presses of I'lMaid. Ildiiiie/. 

(2) I’lesses in whicdi the pressine is |)ioihieed hy incans iil ,i pair 

ol rolls roll [iresses ol Loissean, (iillv M.ii^on de lleei, 

Zliiiineiin.inn, l'’ouipienihcrc, Ihlan Masle k, and olhns 

The deaclopnient of the hriipielte industiy in I'iniopi' has laiyely 
heeii in lavonrol (he donhie-pn'ssine niachini's {('lass 11 ), sun e w ilh 
thi'iii deiisi'i', slroneer, and niore iiinfonii hriipndtes can hepiodiieed 
lhan with niaehiiie pri'sses of the other classes, as well as in (he niosi 
dcsirnhie [iriMiiatii' forms of \arious si/.cs. In Xoilh .\nieiiea, 
however, where siii.all eye , liall-, or disc-shaped hinpielles ha\eheen 
pieferred of late, the roll [Tiesses of lielyian or Aiiiei lean desiyn liiid 
most use. 

Class I. Machines with One-sided Pressure. 

Of Ihe innneroiis \arioiis types of presses of this cl,iss which wan' 
intiodiiccd into h’rania', I’.cleiuiii, and I'iiiyl.iiid in the lillietli and 
ciyhl lO h \ I'.irs of the nnieleenth century, only a \ei\ hiiiileil niiiiiliei 
ai e to he loinid III use at the pieseiit t i me, iiiosi ly a I the oldesi woik^ 
in ihose coiintiies It, h.is alreadv heeii shown aho\e Ih.il, in,n lime,- 
coiiipressiny from one side oiilv can fiillil the rcnii 11 i-iiieiils loi Ihi 
piodiictiou of hriipiettes as stroiic' and as iiiiiloimli ih-iise ,is po,-,sil,|, 
oiiK' to a sonieuh.it, limited extent (sci' [> I I'll .Vs well known 
e\aiii[ilcs of this class it will only he ncccs.sai^ to hi icily deseiihe I hi 
follow iny machines — 

/’aoso.s’ liji .Mii-j'lilie if' On (liy. The Ma/,eline piess e. a 

stenni press in which the pressure is applied diiecll\ in ,iii npw.iid 
direelion. It Works with [ircssiire stamps ,uid closed moulds Ten 
rectanyiilar moulds lined with sheet steel or hion/e are pl.n ed in (hf 
riwohniy table I'i, which is hiiilt after the st\le of the nwoKini. 
.Middleton mould lahle (sec p. I hS c/'.sey ) The mixtllie ol small eo.n 
and pitch is thoroiiyhly incorporateil and heated in the ste.ini kiie.idi i 
(iiiiihtji III’) I! hy stream of superheated steam, and the plastic mass f.dh 
into the tronyh .), from wliiidi thi' moulds lx are tilled hy means of the 
rcvolviny arms of the distrihiitor I). The up[)cr suilace of a prismatii 

* I'I itein-liMii 111 Daiiiiutir’s Iliiitdbuch der t-htmiuhen Inhunbnju’, \ol. o., ]s'JS 
p. 80, lies. 30 anil 40. 
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pi’r-'S stnnip pnijiH'tM into :in<l fdi ins t]n'biiltdin of encli inonKl. Wlirn 
the nil III III lilli'il with till' ni.is.s ni'i i\ os ot or (lio lionni h rovoK mo .ilnnit 
till' li\o(J point n, till' I'lOoKino (.ihlo I'i Imlts in its rola|oi\ niolimi, 
stoani IS ailniittoil holow llio pislnn I), tlio asront of wliioli, lliioi|o|i iho 
intornioiliai \ ol tlio piston roil M anil (lio hoani, l’oiis‘s (lio pioss stamp 
T into iho nionlil ami tlio mass is oninprossoil aoainsi, tho strono li\oi| 
plato Till' volnino ol tlio mass is iliniiiiislioil li\ an amount pio- 

poilioiial to tlio stioko III tho pioss stamp Tlio hoam I'' is pnonloil 
w II li su iii^ II, w I Ill'll has a riii voil hoail li\' moans of w I noli Iho piossiii o 
;^^amst the stamii is always axial iliinno Iho asooiil. of tho ho.im. 



Fli; ir> —l>niiu'‘(li' ].i(‘ss liy M,i/cliin‘(!o. 


'Pho ton pi'oss stamps rost on an Inohnoil piano (,t. tho stamps are 
ni'Ooil ,iloii'_; this piano as a losult of tin- lolalion of tho iliso I'i al|i r 
oai h pio^siim, liooomo nioio anil iiioio olovatoil, nnlil tinall)' Ihoy till tho 
wholo mniiliTainl in tins way tho hi ii|nol los aio lori'oil out ono allor 
allot lior W ill'll I his happons tho hriipiol los am |iii'koil up hy a nno ahlo 
shii\ ol hill il on to .1 nno II ly ha I III convoy or, w liich loails to Iho lailway 
wayyoii ol I ho store 

Tho I'l'tiirii molioii of tho rovolvinn ilisc is olfooloil hy moans of a 
(•nil'll whii'h sols a sot of w'hools in motion The .Ma/o|ino puss is 
mailo in i'oiii si/os. tlm larm'st proiliioos twenty II ko hi iipn-l I os por 
mimilo, whioh is ahmit Hi Ions pi r hour or hlH tons |ior ilay ol h'li 
hours It oonsiiiiios 21) II I’ ami costs ahont '21 01)0 marks. 

The Steven iVcs.s.—This prosn, made hy Henri Stcvcii in Chailoroi, 
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is very siiiiilav to llic 'Mazcliiu; press in priiicipli', b\it is of f^n'cati'r 
siiiipli('it\'. Tlu! principal (liircrciicc is in the ahsenee of li\'liaulies. 
The piston rod of a siniple-aetlny, vertical steam cylinder is, directly 
Conneeli’d lo a (iiie-ariiieil lever whiidi presses the stamp into (he mould 
when the piston lisi'S. 'I'wo hriipiettes are prepaied at e\er\ stioke; 
by 2t revolutions of tim mould table jier minute hl'ty blocks of 7 ky, 
weleht are ohtaineil (spial to 21 tons pm’ hour, or 210 tons p;’r day of 
ten hours. 

Keeeiillv the lirm has inliodileed the follovviiiy patented im|irove- 
menl. (In (he reluiii of (he piston, winch takes plan- h,\ its own 
W'l’mlil, a sie.im cushion is piodiicMl he(w{‘i’ii the piston <ind e\Imder 
eo\ el 1 1 \ me.ins of a l eeol I \ ,1 1 \ e in the pi si on W llll h i loses l he st . .im 
evit heloi e I III' end ol (heslioke ol the piston. Tl I Is . 111.1 ii”emei it h.is 
pro\ ed of spell.ll Sel \ lee III pi esses ol t Ills deseilpl loll, SI III e shol ks set 
Up ill ronsei|Uellee of (he lemo\,il ol (he leslst.lllle ,lle ipllle plevellteil 
hy (his means 

Jn (he latest pi.let lee (hese presses should permit ol (he plodlletloll 
of hriipiettes fiom eo.ds ol hiL;h-\\atei eonlenl (.ihoiit lo (o 1(1 per eeiil ) 
without previous di)iuy In- moie reeeiil times, since (he him of 
iSehiiehtei maim iV' Kreiiier in Dortmund h.ive aeipiiied (he p.itmit, 
thoroui;h expeiimeiils h.ive been made alter eerlain alt ei ,i( ions in eon- 
slruetion to oU.iin useful hi iipiel (es direct ly, hut in (he autumn of ItlD.S 
the t ests vvei e not eoiieliiih’d. d he 1 1 esiily pi epai ed hi a piett es eont,i 1 ned 
7 to .'s [ler emit, less w.iler than the eo.il used, and alter shoi ( stoi.iee, 
diied .so much further by ev.ipoialion that the residual water did not 
amount, to miieli more th.ui in the piessiiiy of diiede..als Completii 
.sueeess of (he expelniieiits would allow eoiisiderahle simpliliral ion of 
the hriipiettiiie of wet coats hy the abolition of (he dr\iiie .ipphanees 
and (heir attendaiiee. 

7'/ic Miilillilun-Drldiiihail /b'C.s.s (liys -(0 and 17).' The press eon- 
■sLi Iieteil hv (he l■;nL;lishluan Middleton in the j’ear bSf.i-vvas the tiist 
to [lossless a revolving table. Later it vv.is eonsideiahlv improved hy 
Detomhav, and has been mannfactiired hy the linn ,\iieust Dhtoiiih.iy 
at ('h.irleroi in Lelyiiim as the .Middleton Detomh.iy [iress, .iiiil has in 
due t ime found a. fuither hi Id on account of its relativ ely simjile lastine 
construction and its larye capacity. It is a ste.im machine with an in- 
diiect com pi ession in an u[)vv ai d v ei tic.il dn eel ion As will he sei n from 
the diaei.im, this is elkeeted hy ,i bent lever L 1", which is alleiiiately 

• K. j'xnii't'in in 1 ).uumci'> Jci ihLiiUcthca Tuli/ii/'uijo ^ \ul. i\., 1x51)8, 

VI'* ‘‘o' 
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stictclii'il out vertically mid lieiit to an nlilu* anvli' liy means of the 
[iiilley r>, the crank shaft. \V, and (he eonneelinc rod K. In tliis\\,i\ 
the vertical press stamp K fastened to the lower arm F of the le\cr is 
always heino prc.ssed into or hftcit from the mould Idled with the 
hi iipiettino mass ,ind closed at the hottom hy a lived plate. A heavy 
weieht .1, consisting of an iron hov lilh-d with stones, hears on the hcnl 



Fio. •!'> —Mi'Mli fuii-Di't'iiiiltay tie Suli- view. 


lover. This w'ei;^dit has topia form the real pres.sinc, and can he incrcasi'd 
or diminished accoidiiio to reipiii'ciiients The nc.vt inovement of the 
mouhl t.ihic M hrinys the linislicd hui|iielte under the [mshcr L, which 
is fastened to the pressing stamp K, moves with it, and on the ilovvn- 
vvaid slioke pushes the l)ii(|Uetle oiit of the mould, which has moved 
away from the lived plate, into the hand of a woikman, oi on to a 
band conveyor 

The intermittent revolution of the mould table M is ellected by the 
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wlicrls li lit fUlvet tsliafi \v Itli tin* roniicrtitii^ HmI X, tilC 
cioss IrviT ,iinl llir pawl \ lirld ill position In a .spiiu;^. tln’ J'uwl 
(‘H^fa^dni; in n»i i i s^KiniliiiL^ notclics in ilio circuiiilianiri.* ol llu; luvulv- 
in;; lal)lr. 

Tin- ni.it^nitmil' o[ lli(‘ [iirssiiii' (‘Xrrtfil avcrai^i'd, accoidin^ to 
('oltpdiDiin,' tor lonr casi-s ohsia'vi'd in (iriinany MU atin-^, M'lt lor 
t n o pi rsscs obsri'Vi’d liy Tit (Icf “ at Kunl’kirclirn in 11 iniyai y only oo 
;it ms. T!n' hourly otil put of llir [ircsscs is dl to d Inns l»i iipicttcs. rarli 
of ahoul II d \v,-i;4lit, and ll -S to 7 tons at hduifkirclim 

Till’ cost ol pindiii'tion ainount''d to 7 dO marks at a l)i‘lL,dau fork's 
and d marks pur tun at iMinlkirclirn. 

ll'r <t ii‘l Pi'n — A 
pi’i'ss and accrsMairs wmylis 
ahoiit nO toiisand costs ahoiit 
^ jililOO maiks 

-!n Till' pi OSS was foimorly 

, iV usrd lii’i c and I tin o nit In - 

j I' 

! man\’, but lias now boon 
laiyoly roplarod by ttio ('old - 

__[]! lltilial pros.s, it still tiiids 

us(' in fonuoii counti ios ry. 

at ilony lvony, in bastoMi 
Asia, ami so on. 

llu' Ih roll o i‘ /dr',s' — 
Fi. ,,„.ss I’l.,,,. IhIuxIiu-cI l.y 

luS'iillli'V iV' (’() Ilf S|. I'ltiriuir 111 ISCil, IS iiiaclillii' ill wlilrii the' 
jiii'ssuri' is li\ (li.'iulii' anil nxri tnil in a \ri1ii-al iliil■^llllll. ami is s|HTiall)’ 
n(itr\Mii'tli\' lirrailsf i(- [ii'l'iiiils iif Uii' iliirct wol'kiny ol wrl coal ami 
is i'i|ui|i|ii'il for llic iii'ci'ssary uninnal ol (hr excoss watii'. Al the 
iSt \’asl, sliaft of (he An/ill [lit it consists of a re\ol\iny tray tahle 
pio\ii|eil with foiir eionps of 2! liloillils. (tiieol these yroujis is lilleil 
with the moist mass coiiNcycil from the kiic.iiler (mnhc'''an) hy means 
of ll worm coineyor, the talile makes a i|iiartcr of a revolution, ami 
the eroii]! I'oiiceriieil is liioiiylit miller a soliilly tixeil iron hlock, when 
2l |iress stamps arc foreeil ii|iwarils into the moulil by means of a 
eomnioii |iliineer operateil by hyilraulie pressure. 

'I'he pressiiie, yiailnally inoreaseil to I.")!) ky per si| cm, allows 
the r;icaler part of the water content of the coal to How away, the 
di.linage heine ooni[ile(cil after the next ipiarter revolution of the 
^ Glui’kauf, Ks.cii, Isirj, p. ITUG. ^ ito''/- loi't UnUntin. Z, lOOl, No. 52. 
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talile. Then tlio finisheil liriiniettc-s are [m'^hed nut ot IIk' iiiouMs li\' 
tweiity-Diie Miiall hydraulic stamps anil passed mi tn the hand (■(in\r\(ir 
by an attendant, Alter a I'urtlu'r ipiarter revoiiilimi the llllnie nt the 
moulds heydii.s afresh.' 'I'he mitpiit of the press ]ier liour is ahmil 12 
tons, so that per day of 22 working hoin s, eaeh of (he two presses yields 
about 2(!0 tons, or a total of .■)2I) tons of eolihdi led la npietles. each ahmd 
iS 7 ke. weieht. At the No. 2 hrii|Uet(e f.ieloiy of the l!lan/.y eoal pit 
the pressing was eonimeneed by a lai'oe pump exeiliiie a, luessuie ol 
4") ke per Si|. em. and linislied with small hiuh pressure pumps at 
400 he. per,si|. em. A total force of o fO tons aided on (he h\dianlie 
pis(ons, 42 em. diameter, .so that a pre.s.sure of 100 to I 1(1 ky w as e\ei led 
on the 1)1 iipiette. Keeidation of the pressniewas ell'eeled in aiKanee 
by means of a safety-vahe, and (he total tune of piessiiiy aiiiouiiti d to 
do to )!.‘i sees 

The water eoiitent of the briiplettiny misliiie, whieh was eoinposisl 
of washed eoal eoiilainine 14 to I .a per rent mois(iire and .ibont 0 per 
eenl. pitidi, amoniited to 1(1 lo IS per rent after the iiijeelimi of .super¬ 
heated steam into the kneader (ol 2 (i m. heiylit. and K.'i em di.iiiieler) 
After the liiial pre.ssine only to f percent, moisinie was le|(, in the 
brii|ne|(es. .so that about SO per emit of (he water content ol the 
mixture had been si|Uee/ed out In (his ease the leiuoval of the 
brii|Uette,s by means of a .sttuiip was idfeeteil by low mine (he moulds. 
A nieehanieal rake deliverial thiity briipietles at. a. time on to a liuek, 
which took them lo a distant store. 

Till’ Dii/iiii/ /’rc.s.s''—This press is a small steam jiress woikine 
horizontally, made by Dtijiuy id, Fils ol I’aiis, in wliieh the bri'|Uel le.s 
are jiiodiiced altoeetlier in a tray mould by means of press s(aiii|is. 
It deli\ ers only ten to twell e hi li|Uet(es of f to .a ke weiydit per minute 
(ei|U<al lo 24 to dO Ions per 10 hours), re[|uiies 7 IN', and costs abotit 
7000 imirks. A I (npuy jiiess at Sables d'( (lonne pi ejiaies 2 f Ions d.iily 
at an expenditure of d .a maiks per ton, which, apart from the cost of 
the brii|nelte eoal, includes the total expendituie on attention, maiii- 
Icnanee, u.se of material, and intere.st. 

Class II. Machines with Double-sided Pressing. 

This class includes, as already stated, the most widely used press 
systems of the present daj. Their introduction bee.tn towards the 

* At 1 Dnliiig to Siilomcii Ml Z / liyJl.-u.S.- ir,x\xv, Ih^T, j). 

^ Accortliiig lo Dujioi.t lie 0nic< hiu, GlucLiuf, K'-mii, Ib^t, pp ♦>17-018. 

^ Gluokuuf, Iw-n, 1894, ji. 179*') 
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oiul i)f dm ’sovciilicK and (lie Ix'^iiiiiin^ of the in tlio last 

Ci'iitiiry Silica that tiiiic tlic iiiiiiicmus iiiucliiiic picsM'S of Classes I. 
and III. Iia\e lieeii iiioi'e and more replaced. 

'I’lie |iii'ssiiie iseireeleii hy two [iressiire .slaiiips nioviiie niiiloriiily 
ill opposite direelions, eidier \'eilieally or liori/.ont.iily, nearly or ipnte 
siiiiiiKaneonsly. Coiiiparei] with inaeliines of the oUier classes, (he 
all oke of the hialiips is shortened con.siderahh', the fi ietion of the eoal- 
pileh mixture on the walls ol the mould is ap[)i'eeiahly diiiiiiiished, and 
with the same ahsoiplion of power a iiiueh yreater densi(\' and nni- 
foimil) of (he hlii|Ue||es isohlailied Willi the hest m.iehlie's .i| (liis 
el.iss m.iiiy otliel adv,ml.lyes ,'ire added Io Iliese, sili h .is 1,11 yei oulpiils, 
louei eosis loi ,il lend.nice ,iiid I ii.i li il el i,i iiee, .mil so on. 

Till’ i'lillljl nil'll Tli'nn (liys f,S-,V») 'I'hls pless, illtlodlli ed .lliout 
dm I ,\ M'.ii s ayo, was In si eoiisl i iieled liy C. , 1 . I’, ('oiilliiili.il, who was 
at III, it lime lll.m.iyer ol die l''olyes el. Alellels de III (‘1 el I e.lsslel e ol 
Ihetiix el Cie at |S( Ixlieiiiie, is liy far the iieot used of the [iiess 
S,\ stems up to (he pi eselll, allo\ e all ill (lermaliy, lieeause of its com 
•sli net lonal ad\.ml.iyes and its irre[iro,ielialile pel form,mee, especially 
since the linn of .Sriiiiehteriiiann iV Kieiiier of |(oitiiiund, who took 
np the pateiil of lliidiix et Cie in due course, impnwed die system 
in many w.iys, and since l.S.Sl ha\e Innlt most ol the iiMehines of 
this class. 


f'mni Id the end of littiT S. Iiiiclilcniianii Kieiecrliavcdclnen.il 

alldactlirr I’.'IO ('cmllniii.i 1 pic.sses, el uleeli I'll liaie keen lur (tri ie:iii,\ aleiie 
(pi iiiciji.dl ... ter l.dwci Klienisli W c^t pli.ili.i, and fill! iiei Im In epictle l.ictoi e s 
at Knideii, t.iclicn, .st.i.ii lii iicKcn, I p[ici Itlnnc, (tln'i iikiu le ii, Itei lie, Stettin, 
1' ppci .Sde^l.l, .1 lid so dll) , I lie I cia.iimiip dcli \ ci ics ol pi es^es i leiiiy diet 11 lulled 
licluccn \ioliM, lliiee.irw Tnikci, lidiiin.im.i, llm^i.i, Sweden, lldll.inil ,ind 
Cdlimies (SiiiiMti.i), Itclcime, rdiliic.d, thiiLed .Si, ties, ( Inna, and .l,i[i<in. 


d'lie follow illy IS a summary of [iresses deli\ ered ;— 


1!)S weic for the pioduclion of ddee, hi iipiettcs. 

17 „ „ „ „ !) „ „ (I pic.si, for ore) 

(' „ „ a „ !Mo II) „ 

1 „ „ „ „ G and 1 „ „ (1 press for ore) 

and I „ „ „ „ 7 „ 


lleceiidy the const I net ion of ('onllinhal pri'ssi.s in (lermany has 
lieeii taken uji hy the Mascliincnlahi ik ll.iuni in Heine, die .Maschmen- 
bau.mslalt lluniholdt in K.ilk, etc. Fiisl, the n.iture of the Coullinhal 
ple.ss w III he de.llt w illi hi icily. 

As will be seen from tiy.s. 4S to 51, the spin wheels r r, are re- 
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volved in opj)o,sit(' (lircctions by means of a tootli drive (recently with 
double iieli(,'al teeth). To iheir shafts the di.sc ciatdis K K,, provideil 
witli steel pins, are keye<l Tlie.si^ cranks are connected by link bais 
I /| to a cross-head (/, which coniTiiunicati's its motion to a peculiar 
system of levers consisting of an upper and lower double swinyine 
beam So and So, and the tension shears Z conms’tino (he two pairs of 
levers, The fixed fulcrum of this s}’.stem of levers lies in the lowin' 
double swinoino h'ver and the base of the frame at (/. lioth double 
beams carry one press stamp /i„ or />„, in addition to which the np[ier 



Kii: 49 -('ouIIiiiIi.lI ptfs.s. .Sn'liiin l.-II. 


bcanrs carry the dialnetrically opposite stam|i o for pushino out (he 
briipiettes. The stamps are onided vertically in the li.xed centre-piece 

c (lie. ,hl). 

The disc-shaped mould table F is situated between the pairs of 
swinoino beams; durino rotation it elides on a tixed foundation plate 
u, which forms the bottom of the radially arranged moulds, except 
whi're the action of the stamps occurs. On revolving the table the 
mouhls are tilled one after the other with the plastic brii|Uettine 
mixture by means of the distributor V, after which they are brought 
between the press stamps. 

During the coiumeneemeut of compression, which is at first only 
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exorcised hy tlio upper st.siiip /'..(liy 10). tiio jircssuro surface of tlic 
lower slainp p„ lies in (In' plane ol the loiindalion plati' u. As soon 
as tliO l)rii|Uettiny mass oilers a eert.iin resisl.aiiee lo I'nrilier conipres- 
sion, the point of ivvointion of tin! upfier swiiieiny he.'un ismori'd Ironi 
the cross-head </, to the pivot h, which carties (he l)eatn , the licad of 
this heain lifts, and, with the help ol the hydi.nilic cylinder II and 
the tension shears Z, raises the lower he.ani with its siainp /i,,, .so that 
the hriijilette is now compressed from helow. iMU’thcr revolution of 
tliu disc cr.inks K K, acts ui such a way that both stamps are diavvri 



out of the mould ayain, and the tahle turned hy means of the ynidinfr 
VI, 11 ,C| Then follows the complcssion of the mext hiii|uette in tho 
ni'iyhhouriny mould, and .so on. 

For a time the linished brnpnltes remain in their moulds until, 
after half a revolution of the tahle, (hey airive sii.'cessively helow 
the diseh.iryiny stamp n, which pushes them out hi low, where they 
are canyiit hy a llap and caused to elide, down a chute on hv a hand 
conv eyor (liy, .T)). 

The hydraulic arraiieement If, which has heoti mentioned, [leimits 
of the reeulatiou of the pressure, hinders the ovcrstepjiine of tho 
tna.ximuin pres,suru, ami provide.s tlio necessary provision ueainst 
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broakuj'CH Tlic imliviiliial porfloiis of tin' f^lulIillll.'ll pn'ss will imw 
be CDiisiilcn'il at .somew lial ^rrati-r 

7’/<<’ hUlnhiiliir \' (li;;s bS ami 51) lias bir its iilijis-l (lir distviliu- 
tidii Ilf till' inistiii'r, ciiiiM'yisl fi'iiiii till' Iviii-aili'i' liy a slmit wni'iii 
coiivryiii-,s Id till' iiiiiiilils ('lai.si.stiiiy of a easl-ii'iin cylimli i (i|irii at 
till' Ilf aliuut !I0I) iniii. iiili'i'iial iliaiiu-tri' ami ’iSO iiini li.'i:^lil it 
is ai lanyisl iminciliatrly aliinr the niuml immlil table mi tlial U uNer- 
lajis aliiiul one i|uaiter of the ii[i|ier surl'aee eiiulainini; lliiee inniilils 
'I'lie east-iriin liuttoiii is cut aw.iy aeciiiiliimly In the eentie nl (he 
cylimlei'thei'e re\'oK'es a \'ertiral shaft earr\iny two r.ulial, \\ iiiul;Ii(- 
iriin will^S sllydltly bent ami lixell (l|i[Hlsile In earh ntllel-. These liliixe 
0 \ er (lie I Hid I mi Ilf the e\ limler, |iiek U]i (lie iiiixtill e, lead it (o the sh(, 
and serape it into (he moulds w hieli aie immediately below, until they 
are lilli d. 

The shaft, of the distributor is usually extended upwaids to the 
liead of the steam kneader and dri\en from the stii i iny shall hy means 
of year-w heels (liy .55). 

In biiipiede farlories where two neielibouriny presses aie supplied 
from a larye steam kneader with two deli\'ery openiiiys below by (he 
aid of (,\\o shoi t wIl|■m eonveyorh, the distriliiitor shalIs are di iv en horn 
the hoi i/.oiilal shaft of (he eoii\e\ ors by means of be \ el w heels 

Till' Munhl l‘/iili' k IS, in most ol the Ibky brnpiede pi esses, a 
wide, annul.ir, r.ist-iron disc of I 1(10 to 1:100 mm ihaiiieler, in whose 
inner portion, the mould rim KiO nun w ide, ten (si'ldom (wel\e)ieet- 
aimiilar mould opeiniies with rounded eorneis are rut r.nh.illy The 
reaI moulds, in (he slnqie of ieiiewable boxes of a soll. imaal aie pressi-iI 
into the hole's b\' h\dr;nilie pressure alter earelully' snioothiiiy die 
wails of the latter. FormerK’ [ihosphoi bion/.e w.is used lor the b.ixi's 
but leeently delta iiielal—an alloy of coiipi'i', zinc, iron, and tin with 
an addilion of jihosphor copper—has shown ad\an(ayes on aeeount o| 
its eonsider.ibly hiyher tensile strength and toueliness. The billow niy 
table yi\'es information as rewards the tensile streiiylh and diietilily ol 
delta metal and plio.sphor bronze-—' 


Trieil,. slU'lieili, ke. .H]. imil 
Kleliy.lllell, )Hl ('flit. . 

t Accordiiie to Daimiioi’s l[anilbiiih dir dieiiiiiehcn vol. n. p. 721. 
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HRIQIIETTES and imiQUETTINO. 


As a rcsiill, of I lie o|-ca(. aiiioiinl. of frlclloii iirlsirio (liirini; flio pross- 
iii:,'', cast, ii'oii ami rvcii liaril .sti'rl ua'ar away loo rMpidiy Fio 02 
slious urn lor I, I hr srct ior] of a new immM (tim nnifoi in, if only siiylit, 
wnlianny lowaiils fill' liotloin I’acilltati'S the rninoxal of tim prcpainl 
brii|im(li'), nnilcr lo. a paitly worn out, anil iinilrr lb. a nioiilil of 
[ilios|ilioi' l)ion/,i' wliii'li lias lirconic i|niti‘ nniisaliln At llii' cylimli iral 
(■ii'ciiinfro-nn' of lln- inoiilil lalilr liolns am cut at ilrfinitc dislanres, 
fioiii ulimli inriincil liibricalion tubes Irail inwaiils to tlic IImsI i-asl- 
iron fonmlalion plain it. on wbinb Urn nioulil plain yliilns ibniiinits 
I'olalion so (bat. Ibn wboln niimt bn well oilml. linlow ami iin.ir to tlin 
nilyn ol Ibn nionlil table l•ollinal ninlal Inailiny or ilnxiny rollnis r 
(liys oO, ol, ami o.'i) arn plaenil 

'I'linii-niiiiibnr eorrnspomis to Ibn niniibnr ol Ibn nionbls amlllmir 
object IS to rot.itn tbu nioulil table with the aiil of tbn Inaibiiy roll tc, 


^ tin -^ 



Kkj. Tt J — MmiM IniniLf'' {''<'(•1 H'li) III ,i < 'iiiillliili il piTsA -linttituf t lie i'll tcl hC n-o. 

1 \(n\ Miuiild III Mmilcl .itlei ■Mini. Use 11; I iius,title iiionlii, i'dIiijiI.- tel) .uipii'.lit 

after Ibn prn.ssiiiy of naeb briiiunlln: fe. torolaln Ibn table rounil Ibn 
mill I ,il bnai iny n mil il Ibn nn\l iiioiilil 111 Ini I uilb Ibn brii|iint I iiiy imms 

onniipins llin posilioii of ibn ..liny olin bniwnnii tbn iippni ,iml lower 

|irnss slaiiips. Ill Ibn olilnr presses tbn rolls are iiiailn of pbospbor 
broii/i', but 111 Ibn newer ones tbny arn imnln ol ilnlla nintal. 'I bey arn 
nairind bv sinni bolls passiny tbroiiyb boles bored vni tinally tbrouyb 
tbn Ollier I illy of Ibn mould table and bnid fast by eounlnrsunk sianw 
beads Tbn rolls rninilrn well lubricatiiiy; if tbny enasi' to rntolvn 
linnausn of iiisiillininiit attention, rapid wnariny out takes plane ouiiiy 
to tbn powniftil action of tbn yuidn rolls (,sne below). 

Mould tables with nxcbaiiynabln metal mould rims bate mnnntly 
linen inliodunnd with nxnnllniit results by Sebiinbtnrmann A: Kinliinr 
for Inky, jirnssns uilb tbn ini|iorlant object of makiny tbn press 
applicable to tbn prodiietioii of d-ky. briipiettes, in eases wlmn tlie 
demand for larye briipiettes fails temporarily. Sucli a mould table is 
buill up of I w o sjieeial coneentric parts, the outer riny of east iron, w ith 
twelve steel bolts and driviny rollers into wliicli an easily removable 
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nionM rim of phosplKM* linm/o (\r (li lfa tiM'fal insorfi'd Tlu* laH< r 
can carry eilluT lai\L,^‘ nioiiMs |<ir ])i i<|Ui‘(t<'s, nr Iw.'Im* 

S.N tl.'M. 





I’l U). 

Kn: r»? M-'Ul'l uith inoiil'K f'>l a <^aitliiilial pp Hs 

doiiUo moulds or iwi'iilyaour moulds ofluill' si/.c lor .'i l<t,' lirii|ucttrs. 
Accordiiijr to tli.- size of l)iii|m'Ui's to be preirirrd, one iiioidd rim is 
previously e'ccli.uioeil for the other. 

Fig. 51! shousin seeliou and plan a mould table with tweUe .sections 
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niilyCKTTK.S AND niilQI'KTTINO. 


corit,lining' iliiiilili- iiimuIiIn lor 3,-ko In It illirns Froiii .'i iiiiiul< 

t'llilr loi () ko ill I'jiii I D'S |]| iiieiiKiliy 111 tint the lar;,0' alin'ol m|I1,iii 
inoiiMs ail'ili\niril liiiiyitu(iin.ally liy iiio.uia of ,a iiict.il ijinlyo iiitotua 
liioiikla of tho .size of •oky III ]i|Ui:lti s 'I'ln'sc iiionkls .iro aiMnL;o( 
(aiiyiit laili, wink- (lioscof tlio usual 3-ko [ucssi-s lio oulially 'I'Im 
iiioiilils of tlir iiii'tal mould riiia.s lu-ed not lx; flltod with liinnys, tlio^ 
aiT oiil\ l■an•fllliy Miiootlicd out lly iiumiis of coi icspuiidiny doiilih 
.stamps (he crow'll Jilatcs [icriiiit of the .siimiltaimous jucssiny am 
removal of two l)rl(|U<'ttes, eoiise.|ueiitly, [iresses e'lUipped in tins wa^ 
an- also called doiilile |iiesses. 

'I'lie outside diameter of the mould |ilate of a (hkn or dollhle pi es. 
is I7()t) mm, llie e\|i-rior and iiiner diameter ol tlm mi't.il iiiouh 
crown aie ItlSD and (ri.') mm. le.sjieetively, its tliiekiiess, as in tin 
3 ky. pri'sses, is 1(10 mm. 

r 

'•-i 

* 


The rotation of the mould talile is elt'eeted liy tile leadiiiy roll ii 
conjunetioii w itii the dri\ iny roller.s pre\ iously desei died Idir a .'I ky 
pre.ss il.s diamel.er is (100 iiiiii , width .hK) mm., and it. i,s made of eas' 
iron 30 mm. thick It is keyed on the shaft of tlie erank disc K 
(liys l-.S anil .at), and carries on its ('ireiimferenee a deep tiape/iiini 
sliaped yroove », of section ada[itod to the width of the turiiiny roller r 
Fiy ,ht allows the surface of the, roll rolled out into a plane. .\.s wil 
be readily seen, the yroove runs spirally at the coiiimcnceiiieiit K, am 
then -for nearly two-thirds of the circiiiiifcrence—it runs .straiylit am 
at riylit anylcs to the axis of rotation, when it ayain lakes a spiral forii 
until it leaves the roll.' lly the eoiiliiiiial rotation of the roll (in tlu 
direction of the arrow, liy. 48) all the driviny roller.s of the iiiouh 
table enyiiye with the heyiniiiny of the yroove and are ronipelled ti 
follow its course to the end. In this way the spiral path of the yroove 
produces a (lisplaeeiiient of the roller sideways and a coii.seijiieiil 

■ This p.ii't of the yroove iippear.s iin a spci lal orom.,i in the (liagriiiii, tig. 54, hu 
really only forms a oontinuation of the straight part of the grooie. 



. /m .". 

FlO. r' 1 -I >C\ I'ltilillK'lll "f ihf It dill Kill's ul ihf ( 'Mllttilillill JUC'-s. 
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ri^\'oInfioii of tlio l.ilili' (lio ''li.ii'Jil pot (ion I'f (ho ofoo\-(' holiliiio (ho 
(tilth' l.lsl ihii iiit; t ho ptos'.iii.^ . i| ,1 It, \v hi 01 not to I lilt II io I ho t 111 iiiiio 
porii'd tho pins ol iho oi.ink tliso ((. voiiho tin tiiiplo ot |0o , ;iinl .in 
niipio ol '22't (luring tho poi'iml of piossm- 

Tho p.llts of tho O|.lo\o s||l,|rototl to tlio lllos( s(ross tll'o dll' lof(. 
Imiiil siirttioos ot (ho oiino-,,i( iho ho^iiinin^ .iiul tho oiiil Tlioso 
jirosstii'o siirl'.ioos til o pioioo(i il tlioi ofoi o In ti l.i\ ol of stool 12 (o I .'i linn 
wnlo, .itiil soiowiil into ,1 ooi lospotiiliiip hollow 0(1 oil! poilioii ol (ho 
oioin'o. As ti mlo (lioti only I oi|iiii o follow.il .it l ho ond of .i \-o.ii 

In tiny otiso, (In' whole of iho (iiinnio inooh.inisin noods |■('o||ltl|■ 
roll! nil, tind niiisl ho kept in I ho In s( oondil ion II Oiol. tii ih.ili'Miiti 
sliydit iiinoiint of pltl\' hotuooii (In' lo.idiiiL; follois .iiid the ^ioo\o nillsl 
rosiill in Iho pioss sftinip tind mould not .lotiny siillioiont l\' in unison, 
Ihiis ('tisi|\ yl\ illy I ISO (o ho,i\ \' d.iniimi', hi on ktiyi s, tind so on 

7'/to I'l'' A jij'l III III'' iiiilli H ijil I'lnil n- All / II'I III! Ill In till'ol iyiiitil 

doslyn s((‘o| of,inks wi'io ko\'od on (o tho intiin sh.iKs ilinoii h\ (ho 
p.iii of spiif-w hi'ols 1 ' 0 | I'of nioviny tho link Imi's .Xow'.idti) .s 'niiltihlo 
o.isl lion oftink disos, .VSO nini ditiniolor mid I In inin. I liiok, w itli slool 
pins notiny like II\-w hools, nio used in (hoif pkin's The disc oimik.s 
i'o\ol\o in opposite (liiootioiis like tho p.iir of lolls ol ti, loll oiiisliof 
ddio 01 .ink thiiisl. o\oi(id on tho ii[ipuf lioiihlo swinyiny hotiin hy tho 
link h.iis / /, tunoiints to l.'itt null. 

'Iho spiif-whool with donhio holiotil lioth,' tin (lfi\iny slitifl, llio 
iipjior tind hiw'of sw inyiny liomns, tind tho oniss ho,ids tin' mtido id’ stool, 
while (ho toiision shtifl, tind tho link rods tuo of w loiiyld, ifon Tlio 
.sltinips otu'i'ioil ffoiii tho sw inyiny ho.inis hy the stool holts h tifi' iiitido 
of oust iioii, nowtidtis's ii liyht lonewtilile oiid-pliito of dollti nioltd is 
siTow'od to tho low'of .siifl'tioo of tho iijipof pfoss sttiinp /), Tho siilftioi; 
ol tho pkito Is pi ovidod w itli ti nninhof ol nhs I'oi fospondiny to yi'ooi os 
to ho st,'imped in the lifiipiettes, tis well tis ti I'lused Ifade-iiiiU'k (iisiiiiliy 
the initiiil letter of the ntiiiie of the iiiniiny comptiny). 

In the doiihio presses mentioned on a previous pnye, provided 
with two .seiies of iiiotllds, two upper and two lower stamps an; 
[inwided on common slialis for the simultaneous pre.ssiny of two 
ia'ii|iiettes. 

For a sure operation of press!ny free from shock, the [ires.s spriiiy f on 
the one liaml and the livdraidie roynlator II on the other are of spoeial 
importance. The steel press spriny y’tliy. 4!)) lests on the lowei I'ro.ss- 

' 4'igs. 48 to 01 ohow ordiiiaiy toothed vvlieela only on account ot ainipln.ity of 
repre-ciitaUun. 
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liciid (if 1 lie lower swill OHIO liraiii Iwl woi-ii (lie loos of (lie (I'lision slii'ars Z, 
anil IS filstelinl (o (lie lia-^e of tile liaille liv llleails of a elMlll[illW selew. 
It IS so .'(ioii"ly coiiijiii sseil li\ I lie iijUM r SI I eu iiii( lliat It sleailily 



Eli; fiS.—Colilhiiliiil jiross witll btcalii kiKaJel by sclaichUaiiiaim A Ke-nii r 


exerts a tielinite downward imssiire, aiiioimtiiio as a lule to 120 to 130 
atnis, on tlie cross-head, and ihereliy the tension shcais and the lower 
jire.ss stamp 

The tension shears Z carry, rioidly connected above, the cylinder 
of the hydraulic adjuster If, whose object has already been given 
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rtbovn on ]i. 1.31. Its iiiti'nial ,'irr:uii;i'in(‘n(s \\ ill rrnilily I'r mm'Ii fi.'iii 
tile section, lio. m 'I'he east lion lo limlei is ili\iil(‘(l into an ii|.|irr 
ami lower space hy a stione inicrplale, 'I'lie lower spac.' is Imeil 
with leil lir.iss, and the |iressine piston I>, which is ricidl\ .ittached to 
the cross-head </ of the upper double heal II, cut els it fl olil helow , li.'lny 
made tiydit hy a cii'ciil.ir leather waslier. The diameter of the piston 
is .ihoiit 2'2lt mm , and tlm pins on e.ich side ol the eioss head can he 
displaced \eitic.ill\ ill s|ii|s in the tension leys, side displai'emeiil heiny 
prcweiited hy nuts siaaoved on to the pins 

Aho\e the plessllle piston |» the lower space of the c\llnder is 
tilled with water. The space is connected with the lippel space hy 
two c\ liiidric.il holes lined with red hi.iss I’.oih opeinims c.in he 
closed h\ disc \,il\es of red brass, which ale l.ish imd to \ialical haia 
p.lssiiiy thloliyh the Co\el ol the llppel sp.lce. 3 he suelloli \.ll\eu 
is piessed yeiitly ayailist the lower conie,i| edye ol the lell hole hy 
me.ins of a Imhily coiniiressed spiiny, while the piessiire \aKe r, 
nsison the iipp.a' lalye .jf the I'iylil opeiiiny and is lield down h\ a 
pow el fill spi my 'I'he tension of the spi inys can he leyiilated aci-oid- 
iny to re.piiiemeiits hy the aid of nuts, while llm mayintiide of I he 
|i llsion ol till' jllessllle SpMliy delel mines the plesslire ol the com¬ 
prise. .HI rill upper c\hiider space is haiel\ hall tilled with w.itei, 
the I'eiiiaindei I einy .III- When the piston is diixeii i.pw.iids into t.lie 
c \ liiider, I he net loll \ al\ e r remains closed iiiider .dl cm id it ions, and 
the plesMIli \,ll\e e, lllllll tile pressure ol the w.ll"!' aho\e tile piston 
re.lehes the telisloll of tile pl'esSlI I'e-\'a I \ e spllliy As Sooll IIS llllS 
pieseiiii' is I'M'eedeil tile plessllle \alve lifts and Wider slieaiiis ilp- 
w.iids until tile moment when the h}diaiihc piessiiie halls so much 
that the tension of llu' spiiny exceeils il Then the pre.ssiiie \ahe 
closes ay.nil When the piston recedes till' piessiii'e \alvc ri'llialllS 
closed under .ill conditions, w hile till' suet imi \ a I ve opens as .soon as a 
v.iciiiini heyins to form in the cylindei sp.ice and the jiicssiiieol the 
water III till' upper space e\C( eds tile low telrsloll ol tile suction vai\e 
spriny Then tic water Hows Iroin ahore until the suction valve ih 
ayain closed on the letnrii of the pi.sfon. A manonietei attached to 
the (W litider shows the pressure e.Mstiny ahove the piston ]t at any 
tinie. 

Till’Ojii rill icii <if ii;l — As soon as the inoiild table is tiiiind 

and held fast hy means of the leadiny loll, the ilesceiidiiiy pins ol the 
disc Clanks K K, 1^) lake down w itli f hem the link ha is / /, and the 
up[>er swinyiny beam, whose piaint of revolnlion still lies iii the eio.s.s- 
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Iicaf] I/] 49) between tlie ten^iion Icfjs, and is held down by the 

\vei;,dit of lint [listnn I) ami (be water standing above it. the upper 
press stamp ent(‘r.s the iiionld (lie.s. 4!) and oo) and presses the mixture 
restinjjon the louer stamp forming the base of th(‘ moidd until the 
nppm- layer of (h(“ hi iipietle produees sneb a powerful friction with the 
walls of the mould that it ceases to yield to any further conipre.ssion. 
At this moment the fulcinm of (he upper lieam, vhich is pulled still 
furtluu' down by the, link bars, is disjdaced from ^/, to h, the point of 
Hnp[)ort fo]' the upper press stamp, the be.am now aetine as a two- 
arme(l le\er. 'I'he cross-he.ail and the pressui'c piston rise and, sineo 
the w.ater on the; piston e.annot escape upwards at such a pressure, lift 
up the whole hydraulic cyliiider with tin,’ tension leys, lower suinyiny 
hisam, and the lower pre.ss stamp, whereby (he opposijiy press spjiny f 
is di'pressed accordinydy. 'I'he biicpiette is now pressed fi'om below 
by the lower piess stamps to the .same deyiee as it was fornnaly 
[ires.sed fi'om abo\'e 

Ininiedialely al lei w.ards (In' crank discs rot,lie finllna’ the wliole 
le\a'i .s\s(eiii with the liydianlii; .nljnstm reluins to the position it 
occupied belore (he Compression, when (he upper slamp is lifted out 
of the mould and the lower slamp withdr.iwn from behaw by the 
expansion of the press spiiiiy 

In cases when for any c.uise—cy as a resnll of llie piesenia' of 
loreiyii bodies sneb as pyrites, w ood, or pieces of iion escapiny notici— 
the inixtnre cannot b,,‘ compressed to a di'linile deyree, break,lyes of 
the pails connnnnicatiny the pressine can easily aiise, 'I'liis danyer 
is ctfectively obviated by the h_\ dianlic s.afet}’ apjiliance. 

When the [iressnre exerted hy the walei’ in the lower [lart of the 
cylinder on Uie piston 1) exceeds l.'iO alms, the piessnre vaKe c,, 
opens, since its spriny eaniiot resist a hiylier pressure, and the piston 
1), with the npfier swinyiny heam with its press s(am[) /)„, e.iii lift as 
much as the pins of the erossdiead '/j have [ilay in the slots of the 
tension leys, without allowiny (he elevation of the cylinder, tension 
leys, and the lower swinyiny beam with its press stamp. Uieakayes 
therefore can .scarcely ever take place. 

The Ejecting Ajiptitdice .—A strippiny .stamp a (fly. 49) is fistcneil 
by means of a bolt to the upper swinyiny beam diametrically opposite 
to the np[)er pre.ss .stamp, .so that it can turn, and, like the upper 
press stamp, can slide vertically up and down the eential bearing 
/(tigs. 4S and 55) on its rectangular shaft. It is made wholly of east 
iron, and its lower suii'aee is smooth. During the revolution of the 
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tal)le it i.s (‘l('vato(l, but duriiiL; tlio piTssiiif; period it dips into tin! 
mould, immediately bidow, oonl.iiniiio a liriished liimpiette, o\ereoiues 
the frietioii of tin' latter with the walls of the mould, and foives it 
downwards until it falls out. [nnnediately afterwards (he stamp is 
lifted, the plate revolves, and brines the next briipiette under the stain[) 
ready for another eyeh' of operations. 

The brii|Ui‘tte pushed out falls lirst on to a llap placed immedialidy 
below the mould table and above the lower suineine beam. This 
protects the still hot. and not eoinpletely .solid hriipietti' from fracture, 
is in stable' ei|uilihrium, and ri'sts with its lower end on an inelnmd 
chute lived elo.se to it. Under the kinetic I'ni'i'ey nf tlm biiipietle fall¬ 
ing u[)on it till' lla[i lirst sinks, then rise's ae.ain tee its eiriynial peesitiein. 
The hrie|iU'tte' neiw slieh'S ein te) the' chute' (li;,'. !>'>) freein this on to (he 
baiiel eein\e'yeir, wliie'h eeinve'j’s it to the' r.iilw.iy wayeon. 

The' folleiwiiiy table' yi\e'.s inibrinatiein ein the' ina\iiiunii output eif 
a silllph' ii-ky [ae'ss anel a eleellble' eir (l-ky. pre'.ss. - 


Klle.l 

1 I'le . 

X.I .p| 
.Mniil,!. ,n 
.Muiil-I 

Till-!-- 

M.ix n 
nl MnltM 

tiini. 

'I’lni'' 111 
i’i< ’'''Mi;;, 
iiirliji|)ii<; 
lki \<>liiti<iii 

M.tt N’n 

u| ,'’it,irii|> 
Slink, , 

|« t tulll 

Mu No. 

Ill 

Im I'IH'-I (- a 
l.hllll.li 
I" 1 llnlll 

M,i\ Oiil 

pul |M’l 
1') ll'llll'e 





Sri's 



l<i)n 

Siiiii'li ; 
hnuiiln 

Is I'.' ' 
tr 

In 

•J ! ‘J 1 

'11;:. “ 
:5':5 

1 •;:> 

1 r> 

;i! 'i 

7i> J 


1 

; 1 \'l 

Alul\ !■ .l-s 

t)-k^ j'lfss 

]:t 

ei 

1 :• 

"UJ ll 


■ 1 rj 


The' linn of .Se hui'hle i maun eV Kre'iiie r hiiilil ('einllinhal |ire'sse s in 
feiiir size's whose usual eiiilpiils anel the'peewi'i' ie'e|nlre'e| for elnviny all! 
ns follows — 


l-ka. rn"-^ ■( I'K I’l'-s ! .k t" e; ),j. l'|,s, lot/,' I'l'o. 


Ollt|'llt 111 10 lieelll . . ' AI”'I|I -0 Islis Ali'illLllie t"ll' .MoeiL'.'.t Ueltenis A I"'ill I I"IIS 

Wiskiiiy [loue'i u'lieiiiol j le- S 11.1’. 10-18 11 1*. j 'J.'e-80 11 1'. O'J 0.1 11 1*. 


The' ('oiillinhal pri'ss is also ap[iliealili' tee the' |)ri'Sslno of In ii|ni't(i'S 
of less than 1 ky weiyht, hut is .scarcely to he ieconimi.'iiili'il for this 
pnrpo.se. .Many brii|Uette factories have, for I'.xainjile, prodiiceil with a 
3-ky. prc.ss, hy the aid of correspondiny nioiihl crowns and stamps, 
small cubical brii|uctle.s of .'>0 x .)j X li'S iniii. ami 22 ') yiiii. wi'iyht, 
and in fact .si.x briipiettes were [iie.s.st'il ami strippi'il at onci! by the use 
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of scrtioiiiil moulds. AltKoiii;li tlio working oidpiit of the maclune is 
al)oiit (lir same as when jinjdnciiio 3-ke. Iiri<|ii('ttcs, thc^ enhes are 
picssi'd iindrr a much Idoliur [)ressure, as shown by thi^ following 
calcidat ion :— 

On the |)resse(I surface of a 3-ko. l)ri(|iiette IlOx 220 mind =212 si|, 
cm, iliere acts a [iressnre id' 200 at ms., or 200 ko, per .sip cm., or a tot.al 
of ahold, hS.l-OO ke. ■'I'lie sum of tlie pre.s.scd surfaces of six clibieal 
lii'iipiettes of the above dimensions amoimts, howc\cr, to OxoOx.’it) 
mm.' .:|(i.') cm. Jf tlii.s consideralily sniallci' .surface is subjected to 
an ei|nal total pressure, the pressiiri' actine on I .sip cm. amonnts to 
‘ I'."" i'tt- - about 2i)li atm.s. 

f'riim this a much ilenser [ire.ssino of the cubical biii|iietti‘S was 
assumed, but was an error, since a considei'able proportion of ibis 
2IK{ alms, (.almost one-third) was dissipated by the inci'cased fi ictioii 
on the walls of the six sm.all moulds. 

The perimeter of the walls of the O-kg. moulds is 2x 110 + 2x220 
= about (itiO film., while the perimeter of the walls of six cubical 
nioidd.s is (i(2 x .50 + 2 x .1.5) = about 12(10 mm , I’.c. almost double. 

I'’n|•ther, it is favourable that the lieight of the friction surfaces Is 
considerably higher in a iS-kg. mould (1(10 mm.) than in the mould for 
a cubical briquette. There is always a consider,ably greater amount of 
fiictioii to overcome in pressing the hatter, while the, output in weight 
of briquettes produced is much less than in pressing li-kg. briquettes, 
for the six cubes prejiared at each stroke only 'veigh altogether (i x 225 
grill.-;bli5 kg, which is less than half the weight of a O-kg briquette. 

It is iqqiarent from these simple considerations of what little 
advantage it is in general to produce small cubical bri(|uettes by means 
of the ('oiidinhal [iress ami other similar machine pre.sses. 

In conclusion, the tlouHinh.al presses fidlil the conditions mentioned 
above (p. 115) to a very high degree. Their relation to the modern 
rewoh'cr and toggle-joint presses will be further examined later 
(p. 15(1 and p. 17(1). 

Till' Vi'iUoH (luinx-Vi'illoii) PresK (ligs, 5(1 to 5.S).^—This prc.ss, 
iiiNcnted by the French mining engineers Velllon and Koux, and jier- 
jKU'fccted b)' the designs of chief-engineer Jiar.sais, is built by the 
“Societe de Constructions Jlecaniques” in Alais (France), and prin¬ 
cipally u.sed in France. In tierniany it does not .seem to have been 

' Wiilieiit (.ikiiig dio riiuiidiii,e ef die c(1ge.< iiite .aeceiiiil, 

S. W. (’ekjiiliimii, llitir lUil.ilt/iihnliihon, (itiietuuif, 1854, No. 112, p, 1803. 
A. lie 1,1 Uoelia, “ IJi ikellpiesseii,” Jhaaidohh'y llXlj, in., No. 42, p. 570. 
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appliod np to flio proaont. Liki' ilic ('Diiniiilial pn'css it makes iw,-nf 
a horizontal mould talile in a similar manner, as well as an uppei ,anil 
lower pre.ss lever with eorres|H)udin;; .stamps opeiatcsl \er(ieall\', Iml 
dill'er.s prinel[),ally in com])re.ssino both sides of the hriiplette at (he 
same time and hy h\ihaulie transmission of (he dii\iiie power (o (he 
press lever, 

/’re.ssnfp Ihi’ HriiiHrlh'rt (fiys. ."i(l and .^i7) -- The moving parts of (he 
|)ress are housed in a strong east-ii'on fianie A lU ' I) I'l The moulds of 
(he eirenlar rioolvino table K are lilleilwilh (he liiii|uet|e mass one 
after (he other fi om a dish ihntine \ essel .ai raiieed ahoM', hy means of 
a fonr-arnieil st ii rer. The upper piess stam|i ,1 hanes frmn the upper 
donhle-armeil lever (1, while the lower stamp I' is e.ii i nd hy (he low er 
sinele-armeil le\ er II. Until levers oh( a in ( In a r mot ion from the pi iiieipal 
erank-shaft <(( hy means of the driving pistons M and Tin' sh.ift is 
driven hy (he t.wo |iowerfnheeareil pinions I’ I’, When the moving 
piston .M atlaeheil (o (he short, connectiiiy rod L is pressed down, it 
displaces the water lilline (he two comiiinnicaliny vessels A A, which 
lifts (he left ]iis(on N and with It the leftdiand eints of tin' upper and 
low'i'r pie.ss h'vers II and (I. Now, since' tin' points of support anil 
rolalion of the li'vi'is are ii'spi'ctively .situated to the riylit and h'ft of 

the ..(linn pri'ss stamps, the stam|is a])pioach I'ach otlii'i', the 

lower one is i levatcd and the n|i])er one di'scends simnltaiii'oiislv into 
(he mould on the tahle lyiiin exactly hetweeii them, and (he conipre.ssion 
is coin[ile(ed. The moulds are providi'd w it h renewahle hniiiys which 
are ai ranne'd so (hat the si'ction is soincwhat larniu' at the hottom, in 
this way facilitatinn the removal of the liin|nelte from helow. ('onse- 
(|neiitly, the low er stamp when risinn should meet with a nreater lesist- 
ance than the de.seeiidinn upper staiiiji, hecaiise of (he i^oeatei fiiclion of 
the hriipiette mass anainst the walls ol the mould if hoth .stamps had 
equal stroke.s This, however, is not the case. In older to ohiain the 
necessary eiplal pressure on hoth .sides, the leiinth ol the arimr causinn 
the motion of the upper and lower slaiiijis has hcen made in (he 
ratio of d ■ 2. The hri(|uette is therefore not formed in the middle 
of the mould, hut in the lower pait-a eiicumstaiice wliieh favours 
its removal. 

'Idle return motion of hoth .stamps is effected hy the crank shaft 
Q anain lifting the left piston, when the disjil.aced water ret urns and 
cau.ses the fall of the liehtdiand piston N and of the cories)ionding 
heads of the two levers, the lower .stam]i U goes dovviiwards, while 
the u])]icr .stamp .1 i.s lifted out of the mould hy the u.sei'iidiiig right 
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arm of ih- u|,|„ ,• Imcr. Tlir stami.s .-irr rir.rti\rly n«,I.al by NMitrr 
ruiiiiiriyf Ilij.Mmli llinn. 

Ill oiilrr (.1 a^slsl (lir I,-ill Ilf thr odii.i- jiistmi ilui iny till' .l'-l•l■m 1)1' 
tlir iliiviii- jii.sfiiii \|, biilh |,iMiiii^ aiT rmiinTti'ii (u llic bi'.'im b' by 

tmiMiiii bais, till' ti'iisiiiii bars rrum \ bi'inyr slutli ii ..ins,',|i|i>iii',. of 

a possible (lill'ereiiee in stroke of tlie two pistons la o|,|,.r that the 



lower stamp shall not leiiiam stuck in the moiilil ilnriim (he ih'sccnt 
oi the riylit liaml piston, its piston i.s suspcnilcil on a bar s, which is 

liflcil at a oIm.,, niomcnt iluriiiy eyery ..if the mam shaft by 

means of a ])iojcctms pin Z ami the lever/i ie/,'{lies, 57 ami bS) 

Turn ill;/ llir Mnnhl '/ii/i/e --For this purpose the mouhl t.lble F is 
provnieil with upper ami lower ilaipyes (lie. 5(1), throni;h whieh pass 
vertical steel bolts arranneil mi the pioiliieeil eeiitre lim-s of the xanmis 
muiilils (lie, a,). \\|,^.|, (,1,^, pressiiie of a briipiette is completed ami 










V 

Kk;. ,'8 -- Viil!' ii j>i( Sul*' \II w 

one ol Uk; .steel li'ills, is ilieplaeed a little towards tiu; ri^dit by the 
connec'liii:,' rod ()', and in this way tin; table is set loninl by the 
distance betueiii two nei^liboiiiiiiy moulds. At Us lellend the tliiusfc 
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bur Ciiii rotate about a vertical pin so a-i to follow the rotation of the 
iiioiilil table, and is returni;d to its proper position tiy means of a lixed 
sprine provideil for ttio pnrpjosc. Dnrinn the return the mould tablt! 
slamts still .and a new briquette ?s presseil in tlie mould bron^dit 
betwiMSi tlii^ stamps by tin; rotation, and so on. 

!^tr'lpp'iwj (if the (•(imp!et(>il Hrirjwtlc .—As soon as tlio finislie(l 
bimpielte in its mould li.as rotated tlironeh ]S0° by the rejiealed sidtine 
of the t.abli; and t.aki's up a position diametrically opi)osite to the [iress 
stani[]s, it is pushed out below by the pushinn-oiit stamp K (lie. ,5(i), 
whose vertical niovinn rcid is pressisl downwards by means of a 
movable bent l(‘V('r att,ached to the descending rii,dit arm of thi' upjier 
[)re.ss h'ver (1. 'I’he bi'i(Hiett(! as it is pressed out is taken up either by 
a chute or b.and conveyor in the nsii.al way. 

Hcipiliil idti, Ilf I III' (Join prcftsiun Frcssinr. —The hydraulic cylinders 
not only .serve for the transndssion of the thrust, but serve also as a 
pressure rennlator by means of tw'o .safety-valves, of whi(di V (lig, ,'j,S) 
acts as an outlet and V, (lies. 5G and 5cS) the inlet valve. These valves 
permit of reenlaline the pressure aceordine to the himpiettine ni.ass and 
the reijuireil decree of cohesion of the bri(piettc.s to about 1 ko. pel' 
si| cm. of pressure surface, and of maintaining a uniform pre.ssure 
diirine the operation. The normal pressure amounts to 200 ko. 
per S(|. cm. 

Ti/pi’s mill OnIpvJ of Ihr Vi'illnti Pri'''<ieii. —The pressi's are built in 
four types, according as l)rii|ncttes of d, b, 7, or 10 ko, weight are to be 
prepared. I’l'esscs for lai'ne briquettes can also he u.sed for the pro¬ 
duction of smaller brii|Ucttos hy exchanninn the table with ten lai-oe 
moulds in a circle (li^o ,57) for a table with twenty smaller moulds in 
two series (as in the Coullinhal press), and usinn the corres|)ondinn 
stamps in two parts. The chaneine of the table occupie.s about 
four hours. 

Under the pre.ssure of 200 ko. given alxrvo, the normal output 
amounts to about 140 tons of briijuetb's per working day of ten hour.s. 
The weight of the pre.ss, e.xclusive of the appliances for nii.xing and 
distributing, is 40 tons. 

Ri lliiliiUhj mill Ruititliililj/ of the VeiUon I’ress. —From the point 
of view of simplicity of design and attention, certainty in operation 
and (pnility of the results, the Veillon press has stood the test of iiractice. 
The compression pre.ssure is of course not so great as in the Coullinhal 
and other systems. The .action of the hydraulic .system is cxeellent, 
but the turning mechanism is less suitable, and does not ajipear to be 
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so ffood ns Hint of tlio Coulllnlial system at all events, 'I'lie [lo ss is 
■speeially ailapted for laryo' l)iii|Uettes, for wliieli it also has a hiyli 
capacity. For .small hriiiuettes it is scarcely e\er considereil. 

Revolver Presses (Middleton Tress, Ye.nlon, Veadon-thlssc, and 
similar Tresses') The liist rc'xolver pic.ss, so called hccaiisc ol the 
mould disc turnin'; in a \ ertical plane on a hoi i.'ontal axis similar to a 
revolver, was designed liy Holu rt Middleton ol tlm Sheepcar I'ouiiihy, 
I,ceils, and in its oriyiual desi;;n ' is still eonsideiahly apjilied in many 
home and foieien hrii|Uctte factories. 

The linn of Veadon& Co,, Leeds, then took in hand the \ ai ions alti rio 
tions and iinprovements, and introdmed the press in its new hum liist 
in Knydand in 1.S77, and later in other eoniitries as the ^ eadon pi css. 

.\hont l.S'.),"i-!l(l lil’tv Vcailon presses were in cpei.ilinii in I'.iieland , .iiilsulc 
the eciiiitiv, .■lecnriliiiy to I'iiiclisli .slatislii's, they wcic in cpcialinii in I'l.iiiee 
(('oiiijiaenie lies Mines lie SI Taiilct m Haul aii'i .Sic Ileiiilleic ile \ eiiilin t’s 
I’.etlimie, I’.is lie (’.il.iis), lii'ly'iiiiii (('liarliiiiiiiayes ile lleinissaiil, I'eimi.il/ .nul 
('li.ii I'linn.iees ii'iiiiiH ilu itieii ihi t'lcnr et ile l,i iliMile, ( pMie-ynon), as well as 
111 the l.iiiaitiiiii Ilf .'s.iMinv (t telsiiil/el' Trnpielleuei ke Hliiek.iiil sinee 1 .s'.l I .mil 
.Steiiik.iliieiiw el k Mm eelistel ii III iteiiisilm f ,since I .s'.tlij .uiil 111 ,\ iisl 1 la ( 1 1 il.iiler 
kiillleliuelksnesellseliaft III Kl.llll) 

At the lieyiniiiiiy' nf the year TJOO the Veailnii piess- was used in oxer 
ninety install,itinns, with a total yearly output of oxei ‘i,0l)0,tilHt Ions, in 
I'aeeland, Seollni'l, T.eleiuin, Fiance, S|iani, Aiisti la, (Ici nianv, Italy, Itussia, 
India, China, Ansli.di.i, West Africa, North and South Aineiica. 

In Cerinany, the use of the revolver press in its original form or 
ill the improved \'eadim dcsion was, until the .spiiiio of IIKI.S, limited 
almost exidn.sively to the colliery (listi lets of the kiiioilom of .Saxony 
;ind Upper and Lower Silesia, where, a totid of twelve pres.ses fomid_ 
application. Its use in Isower lihenish W'estph.alia had not yet. eom- 
nieiiced. The piodnetion of the Veadon jiress wa.s lii.st taken n[) in 
(lerm.'inv by the Konioiii-.Marieiihntte tit Caiiisdorll in .Saxony, anil 
then hy the Zeit/.er Li.seiioies/.erei und .Masidiinenhan Akt-Ces. at Zeitz. 

IJtis.se, who was at that time chiel eiioiiii'cr at the Zeitzer I'.iseii- 
;;ieszerei, introdneed several improvements wliiedi, since about IIH)1 -2, 
have found application in the revolver presses constructed hy that 
lirm. This new ty[ie, wdiich will he designated hrielly as the V eadon- 
lius.se press in the following p.aees, also ymes under the name ol Zeitzer 
press in severtd districts. With some slight alterations it is also built 
by the liraun.schweini.sch Ma.stdiinenfahriken Akt-.Ce.s. at Alleld on 

* (lliickaiif, I'h'.cii, ISltO, Ne. l.^», p. 21)4. 

^ According to a pro.sjjcctr.8 of tlie Kunigiu Manenliutte nt ('niiiBitoilf in Saxony. 
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tlio Lr'inc and 1)3’ tin' Mas'-irmi iil),)!! AkI (Irs 'ri”li'r at I)lll^llnI 3 ;- 
Moidoricli. 

In ri'ccnt tilling lli<' Zi’ifzci'I'jM’ti^'inszrfri liavc-.till fin IliiT |ii'i frcii'd 
th(! Ynadon-liiissi' press from ttie point of view of eerlaint \’ of operation 
and eiipaeity. Since the original Middleton pre^s, wliieh i^ now reeji'ilci] 
as olisolete, ne\'er found niueh ap[)lica(ion in (ii'nnan)’, a eoniplele 
description can well he omitted here,' It will lie .siillli-ient tu indie,ite 

its principles, which ha\i' been 
laieel\ retained in the Liter t\pes 
ol Veadon and other presses, 

7Ac /h'liicip/e III Ihi /I’li'ide-i’ 
/’rces The I e\ (||\ el pi dlH'el e 
from the plevinllell de-l'llllell 
toee],, ||)int plees ol' ,M iddletoll 

or ,Middle|on ' I tidonih.i) w hii li 
W ol ks w il h ,1 one sidi d ei niipi es 
sion and a liori/nntiil inmild t,ihie 

— M'l}' coiisideiahl v, aho\ e .ail in 

ha\ ine a t wo'snhal coiiipi i‘ssion ol 

the III iipicttine mass, and a;;,aiii in 

liaviny a \'eitical levoKiiie (ahh‘. 

It dill’ers fiom the other maidiines 

with doiihle |)reesliie mainl\' in 

the veitical ariMiiyemeiit of the 

mould table and the lesnltini; 

hori/onlal niolion of the piesemy 

and stripping stamps, as will as 

hy the applic.ition ol a .speci,il 

Imo fi? — I)i,i^i;i!ni!i itic itprcsi'iifation of (In' ‘ . ,,,, -i i 

[iiuinplch of coiu|iK'Sbion ol thcu-volxci 111*’ l \V iml 

c<)in|'r*,\ssii'n is (.‘llcctf*]. as will be 
best seen from the diagrammatic sketch ttie. .att),- In- two nprielit 
oiio-armed lever.s which are .simultanoousi}' moved backwards and 
forwards in opposite diroction.s Irom the beam A 1 ) 3 ' two parallel 
coniiectine rods When the 3 ' approach each other as a ri'siilt of the 

rotation of the beam in the direction of the arrow a, the 3 ’ drive both 

the press stamps c attached to them below into the mould on the 
vertical revolving table previ(Uisl 3 ’ partiall 3 '’ tilled with the Iiriipiettiiia 

* It IS immilely di'Prnbcd ami ilhotratol l',v Diilip It r.juiliiie iii h) tind 

I'lilail Fuel, kondon, 190.S, pp, 78 81, lipo 70 to 7-1. 

Aecuuluig to Beaunkohk, lUOo, ill., No. 41, p. t>70. 
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mass. Afti'r tin' ci'impri'ssinii nf (lie lM'i.|Ur(l.' m.ms ni('\' .-w.'iin ili.iw 
a|iii'l anil wulnliaw tlic,st,im]K fi.mi Imlli -ailr-, 

IVi'i/cn /w ' iitiv’r/’/•I’.-.s (ll”s tiOli.lil) Till'illu^l I.’ll lulls .show (hi 
|irrss arciiriliim to I he iliMW iiio.s Ilf (lin Koiii^in M.-ii ii'iihiitli' al Cains 
(loi It'ill .'saxony ' .\flri'I'ach iiiti'riiiilli'iil loi.idoii of thr iimulil lahli' 
•M (I'L'Mih cl), lly. (iO. the hi'at I'll lii'ii|Ui'l tc mass chat ycil into i me of (he 


IV 



Kn. (10 Y< .n]"n rc\ol\( I |,i(-,s l''iir)i! view. 


eieht mniilils, iismilly with .si,\ (livisiniis, fnmi (he eyliinlrieal steam 
hneadi'i's X ami V, is sliylitly compresseil al A. while al the same tigiii 
a hiii|iiette is (iiii.sheil,presseil, at (' ami aiiollier mie is [lU.sheil mil al li. 
Imliviiliially (hese varimis i)|m ratinns are ean inl mil as fnliinvs:— 

The ailmixturo ami emivey,uK'e of the hrii|iiet(iny mass i.s eireeteil 

' E.']’n'|itiev, “lias llrikedu riai iK-r Sniiikoliie iiii Keiiif^n icli Saelisi,ii, Xac/is-. 
Jahrbuili aiif ike Jalir tUUT, \>. 1-4. 
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in llir cvlinili'is X ,'111(1 Y (lii; (!1) in Die wcll-knnwn wav liy iiii'ana of 
VCI lical sliai'lM u i( li Inn i/,(iiilal htiiTiiiy anns /•. I ic.itnii; is (‘ircclcil iiV 
slc.ini su|ii I'licali'il Id alioul issuirij^^'iDiii iiuiiicrDUs hnlcs in tin* 

Ijcnl annular- I nlic (' Tlic ii.issayn of the mass fiom (In- ii|i|)('i' to llm 
lowvi- ('3 liiiilor can lie l■coula((■(l Ijy llic liand-uIn cl \l, uhicli oiiciatcs 



I' lu. ()1. ^ tMildii pH'S's Sii'liriii t'li 111 -1 V. (Iij; t)0) till oils'll llio ( ''t.inips. 

th(' rack anil [linion coiilrolliny the slide s, Fioiu (he cylinder Y the 
mass slides tl^■()ueh (he lio|i|ier T to the lilline channel. 

FiIIiikj mid I'n! nn'nutrij Frrssiiiij (lies. (11 and (a!) is done liy 
igeaiis o| the cliareine or llllin;r stanips </. The staniii is iiio\ed hack- 
wards and forwards in (he filline channel by the cr.iiik F, (he link c 
and (he thrust bar (l.driuni by the main shaft W, [lUshes the mass 
into till' mould staiidine immediately in front on the re\oh my (able 
and presses it ayainst the tixed abutment ir. liy means of a reyiilatiny 
appliance kI' the li.xed point of the thrust bar (1 in the link c can be 
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or lowoi'cil ,uiil Ihf tin inI of lln- lillini;" --lainii (■orrt's|ioiiiliiiaJ\ 
lliilnl (||- sllol ll.'ii Tllr s| I uk.' 1-. c ,|0 --t W llrll ( lir I 111 IInI k II 
lias a lioii/niilal 1isit mu ,1111 1 a lai i|ii,iiii il \ nl llio mass is jar.lnil 
ml o I III' iiMiilii ami siili|ri 1. 1 | 1(1 a si Inn- |ii rliiiiMiai \ |iirssiii(' \l an 
inrliiiiii |insi|Mii as sImwii m ll^ ( 11 , (Im dr-i,,' nl' lillm^ anil cnin 
|il rssii III is inilrli sina III I 

Tim I niii|iirssuin i li-s (rj ilM (11 anil ilO) is rll'ii-li il 111 III!' iiiaiiiii'i 
aliiail\ ilia-i aiiiiiial icall^ iinliralrii alinvc in llm jiicss slaiii|is INI 
Ini In 11 I/Iiiila 11 \ (lilnimli Imlli siiirs Ilf llm liaiin- nl (hr inai linir in 
cniijiini I Inn u itii I lir |iu ss lr \ ri s .1 aiiii K ami I lie tciisnm Ilais /i n'ii- 



Frn. Is’ Sn 1 ls|i 1 lilMliiili I II (In sill n II llstii llii III! iMlii liisliiisil Ilf 
.’M'lnl ... 

ni'cliim I lii'lii, llm niiial ailinil linaiii I’ainl llm inin|iial aiiiinl sniimiin; 
|i' \ I I ( ) Im' \ nl nil 1 11 till' saiim shal t \V', ami I III- s| ii iii'a l■nll nn I Him I III I 
!>. w h mil Is a( tarlmi I In llm lnn^ li iwri ami i il llm Inx ni I) 

Tim rninmi'l llin mil is iiinvi il (n ami liniii llm I'laiik ij nl llm 
Clank ilisr L allaclinl In llm iiiain shall W’, ami i aim s llm wlinic 
[III ssiim ]ilmnnim nnii In lake |ilacr in an claslm nianni'i 

Tim st I nkn Ilf llm |i|ins ,staiii|i ran Im lim|■|•asn| ni i|iiiiinis|ii i| hy 
suilaltlv \ ai \ ilyM Imli'tml 11 n! I he I cnsinn hais/ In, nmatis nl timnnis 
and lock mils |iiii\ nlnl. Cnii.stank s|iia)inn with wahi kn'|is dm 
stain|is rlran and l•nlll. 

I'nr strijil'inn dm l>Mi|iii'tt's h inlo dll' rhaniml >' fliys (il and hlf) 
8 |iisln|l ram is ]i|n\]dii|. lls Kti'nkc is causni hy llm hcnl InM-l 
N and dm ram I) I'astmnl In tim main sliafl \\’. Tim hriil lr\ri 

ia tixr.il under tlm mam shaft ho that it ran lolatr, and is drum 

10 
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foru'iin] al oxi-ry liirn liy Ilircaiii a'^aiiisl tin' ja'ossnri' i)f (lie wi'i'iiigy, 

Wllicll ('.'IIIM'S (111- I'rluill lli llll' as SIJDII as till' ('.nil lI'll'.ISl'S lU 

L W 



Khj (li] Yc'iulon [uo^ss I’],in. 


7 11 )')> / ii(f flit’ I <1 hit' { (H) anil (i-!) -- A flcr naoli witlalnuval 

of thn staiiip the table i.s rolateil ihruu^li t.j . Fur this |iuipu.sc ^luovea 



Fi<. 01. —Vuulon jtrevs Vu'W fiom tlie 

are out at the eil^e of the table iiii(hva}M)etween two nionlds. A Ijolt 
e, wliose eiuls are oarried by two liars, eit^ai^es in tiie slots at eaeli 
turn. Tile otlu‘r eiuIs of liie throw-bars an' fastened to a link d 
pi\oled at the bottom. Wiieuthe link moves towards the left from 





I’liKssiNO. 


I 17 

if^l e\(l'riiii‘ riL;li( |Hi'.ilI(in, iii'lii'.ilrd in li" (ill (lir iiinnl.l (.iMf i>i 
luiii'-d a snl.ii at lln a.min Inn.- 'I'lm dii\i' i-, ('II.iImI 

l|■nlll (lln III.nil nil,ill \\ ill'' ^'.11 nll'.i'. 1^1 lllc | w n Mollil wlii.K 11, 
and till' .Shin '-li.ill ,S, w lin li .art'' the link </n« ln^lll;; li\ inr.ilia nl llin 
.nlidlll^ |ilni rn 

'riin li\ll|n Ilf (lin lililllld t.lliln dlllilW ll|i‘ I'l HI 11 II i "^aii il I in diHli'lll 

•Hiirli ,1 in.liiiii'l lli.il llin In H i/i H il a 11 \ iinnin^ liai / ns | a rssi d i ill i ■ i inn 
ol t 111' I'lTtaiinllkl I n|'in)\ns III 111!' ndnn III llin t.lliln nnd\\.'l\' Imlwnnll 
iHii liinulds li\' limans nl llm Inadi d Imnl ln\ni n \\ Imii I Im innilld 
t.lliln Ii'MiIm's llin InMT II i.s lllind li\ lllnalls ii| all I'l'nnlllllr nil llin 
sli.i 11 s and till' li.in / is di . 1 « ii mil nl tlm slut 'I'lm dim' 11 | t lin \\ In iln 
||| ns^ IS nlit,Hill'd I'loni I III' Ill'll |inlli\ Klllins (i'J ,111(1 (illand llm n;n,'ii' 
ulinni Z nil I I In s.'l 1 1 li' nnlllltnl'slnll'l 'I'lln i;n,ll' / i Im.mn, in till' Innllind 
Cl I iw n of llm cl , 111 k di'-n L, and 111 I Ids \\ ,1 \ di 1 m s llm ma in slia 11 W 
« Il II I he a|i|il l.l linns |i\nd ll|ii ill 1 1 'I'lm nil III I ml nl s| 1 nkns 01 I'niniH ns- 
Slnlls |ml' III null n Is llsllall \ Il llll'l nnll 

I n,'in(/ s N, s' n /n/ (((//^la/s n/ //n ) i,n/na sn s ’ Tim 7 n.'ldnll 

|i|nss, S ,11 n ni.inllkli I III 1 '1 111 \ al mils si/ns fn| I Im |H ndlli I mil nf 1(1, li.'l, 

.■)(l, I(10 .ind 2011 imi', nf III I'innI O's |(i I slnfl nf 0 n Imin s 

T'.n/n,'/ /i'hss, n/n. -s' ( li^ , (TiInTOT Tin I'l 1 , 111 s llllll'll 

(Im Z'-il/'I k|s. ijnn s/ni ni nnd Masnlnimnli.in \ k I mimn'-i'llsnlia 11, niadi' 
iklilll IlHIl 2 111 ai ' nl 1 1,1 linn Wllll llm |iln[in',ll, nl nlilnl nimninni 
llils-n, liad III \ n w llm ininkniiL; nl lli'- |iins-, nml n i nl lain in i ijini a- 
11( HI and III, 1 k III'.; t Im |ii I'ss m i 'I ln\\ ni i n|i,in - 

Tim iinisl nii|ini l.inl nl llmin .'lO' .is Inllnii , - 

( I I Tim ik Sinn |s ,s| I nlinl Imln d nn||s|i|nl,|lll\ .llld llm llllllllinl (if 
Sil'nkns limi'-asnil ll|> tn Sl\li nil |i''l llllllllln 

(2) 'llm ninwn Lln.ll mlinnis ailll llin |iinml|i,li dines aln |i|n\'ldnd 
u It II dniil lln In lin.d I ni I II (li'_; TO) a lid I In InnI In d I nil nl llmni.'inkdi.sn 
Il |i'nni]i,ii n (i '4 111) IS niadn i niiiin aliln in \ n I im nl llm lanl 11 nil ilin nim 
.','mli I n\ (lint Inn llm .saiim t'clli am Mil)|( nind I'l llm sli.iiii, 

W'Imn a L;inU|i nf Onlli is wm ii nut, llm crnwii is dispk'n'''d ky 
! nf (In niininiilniniirn, aiid 111'' Iin\t ftioHp ailoMi'd tn conm nitn |d.l^, 
and sn nil, 

(.'!) A ('nlii|i.'li Isnii nf (Im finiil view nf (Im nldnr |iiiss ((i'_' liO) 
with that nf tlm imw pmss (li^ (i.')) simw s llm llllnin nl I Im hi n|il'I In 
mass at Is 111101 d fi'nin tlm Id I I'l tlm nylil si(|n, and acnnidiiiyly, llit; 

' ]^i)*]ici ! 11 - (if 11)1' lv'lll_'ill \I I M' lili |M< \ 1.1 h ll;o -I llh’ Ij ill. < '(|])l -/I'll II, S.iX'iIlV. 

^ K Ticjilou,D.i- IliiktllJiMi; 'lei Slciijk'.’liie iiu Kuin^icitli Sa* Swla. 

JahrbucJty lliUT, ]) .'iDA, U 10, 
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\v|]ol(' Ilf till'(•iiiii|ii'rssliiii llll‘l'll.■lni«lll is iiiiiMil fniiii (lie rieht (o (lie 

leli Sldr Ilf the innulil t.llile. 

( !•) The (■h.'il'^ilie vessel (li^f hCi) fell finiii Ihe ii|iii^hl sle.'iiil 
k lie, II lei \ t III Iiu;;h I he i )| lell ill^f 11 | I he si iile s', i‘i 111 ! .ll I Is :1 s| ] I'l el ,in ,llli;eil 
Oil a, hoi i/.iiiil,'il shii 11 to com ey (he mass to a eliai'oiim st.iiiip 1 / 

(d) The llisi I Ihlltor A (lie Eli) can iie Iniill helweell the ch.ll'eillL: 
.staiii[i anil ihe iiioiilil iahle. It i.s a liaiiie ol the si etioii ol the 



Eli;, t's'i -Vciiiloii llii'-sr ii'oihei ]in-'S. I'’ieiit weu 


(liviileil mould [iiox idcd with riles which are .sliar|ieiieil at the sidi' of 
the cliai'ciiic stiuiip (D 1! 1’., l.'tSKTli).' 

The ohjcct is to ohtaiii uniform distrihiitioii of the mass in the moulds 
and a lower iiiclination of the ribs of the mould as well as the front 
surface of the |)rcss stamp, which increases the ellicacy of piessiny 
(()) d'he thrust bar (iof the ohareiiie stamp 1 /(liy (HI) is protected 
ayainst breakage liy a strony' spiral .sprinc and for the s.'iiiie object the 
ahutmeiit plate iv on the other aide (see also ties. 09 and 70) can be 
adjusted by a .spriiie;, 

* For tlie later cliaiiee' 111 tlic (h-.tiibulcu' see p. IDl bolow. 
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(7) TIu- pri'ss li'vcrs I iiiicl K (!7), \\rll a-i the prrss s|,nu|'H 

1( II , arr 111,nil' 1)1' (M".! ali'i'l, tlii' I'oi rr'.|iiiHiliiij^' ^hal'la .iiiii ll■lr.Ma| 

liaia arc forccil l'|■(llll steel, ami arc (•(inse,|Ueiitl\ ra])alile of (iiri iinea 
iiuieli j^ri'ater n'sislanee |o shock. 

(S) The |iii shine -1 lilt staiii|i I’ (lie (IT) is ei|i(|,.(| h\ ice, anil is ih i\ eii 
rrciiii till' mam shal’l W h\ imMiis.if (he c.ini l)(li^ li.S) ami 1 he le\er 
N, which can reVoKc ahoiit (he pin i ami is pioNuleil with thice [no 



ji c(lulls III, », ami II The nose m only si;r\ cs the pin pose ol eiisiii me 
eneayciiieiit with the piessiiie roller atlachiil (olhccani \\ hen the 
roller rollsaloiie the ii]ipci poition of (he ylidine sin I'ae.' tictwccii „/ ami 
'll, N I III ns towards tlic i lylit and the stamp is piislied foiwaid, hut 
when it cneaecs with the nose n.whicli is piislicd dow nwaids liy the 
fuilhci icMiliilioii of the caiii, the retniii of tlic stamp is olitaiiicd 

(It) 'J'he tiiinnie of the mould talile (lies h.'i, (19, and 70) is not 
cairied out at its (■iiciiml'ereiice, lait hy the intermiltciit slow nwoliition 
of a e()\criiiiie wheel .s (lie (ill) keyed to tile slialt of the mould table, 
actuated hy tlie veitlc.il tension hai /' and the eoveinme Ixilt e. 
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The u[>iuii]-clii\vM motion of the tension roil is ohtiiined from llie 
main sliiilt W \sith (he niil of the eiinnl nrineil lever on (he shaft W', 
the inclined conneelino rod/{hit. ()7), and the eccentric <1. 

'I he contiol wheel^ S, provided witli eieht teeth, is hiiilt in two 
sections in the diiection of the axis in such a manner that a 
slidino rine carried h}' (he ratchet e. can (iml a place. Kach lime tin; 
tension har J is lilted, the mould table makes J of a resolution, and 



Kill, t‘7 Yc.iilell KlOvr |,H'ss .Si.lo ^ i,.\v and lelii;illlillli,il aodlnh llilolleli the |.ii ,Mii" 

and stn|iiniie lines. 

when / falls, the controlliue ratchet eneaaes with tlie next tooth of 
the ciiu(rolliue wheel. ' 

(10) To liold the mould table fast durine tlie comjire.ssion, the loaded 
bimt lever u at the rii^dit (lij;s. (15 and (ilf) forces (he hai I into ;i eroove 
cut into (he circumference, hut withdraws it during (he peiiod of rota¬ 
tion. For this [)ur[)ose the rij,dit arm of (he lever u is lifted when 
necc.ssary by means of the two-;irnied lever y and the cam .r situated on 
the main shaft W. 

Si:cfi uitd Ouli’itU of VcadoH-Ba,-<iie Press of Zeilz Ori<jin.—Thii 
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Zcitzer Eisciifficszerei has ik'livercil tlicsc |in'sso,s in two sizes, mostly 

coiisistiiio of— 

(1) Small presses, preparing four hriiplettes, eaeli of 1 he, weielit 

at one compression; and , 

{-) Laree presses, produeine six liriipiettes, each weieliiiie 0 7 k;; 
per comiu’ession. I'nder luanial 
conditions of working i.r. lit to 
Id compressions [ler minute, this 
oives an output of d to t! tons 
[ler hour, or dO to lit) Ions pei' day 
of eood liniplettes, e\clllsi\e of 
waste, 'the (prinlity of broken 
biiiplelles produced is not 
inconsider.d)le, espeei.ally when 
the moulds anil stamps become 
badly worn. 

Ki'in Znl' lln'oh'r')' 7’/vsscs, 

- - lieeelltly the Zedzel I'iiseliyies- 
zerei has added the following 
impoit.int impio\emeiits to the 
Ve.ii!' m 1 iii^se pi ess ■ — 

(I ) ll\ tie lilt lodllet ion of a 
new liiriiiii" appliaiiee, the niiiiiber of coiiipressioiis can be increased to 
tweiily-li\e per minute, and the output increased b\ about dO per cent 

(2) I'.y .dtei.ilioii of the disliibutor {li in liy lib), which does not 
adeipialely meet, the deiiiands, or onl)'does so after loiio e\pei iiiieiils. 
With the new distributor the iillino uj) of the press stores ae.iiii 
becomes a simple matter, 'these presses are also made in two sizes 
Aceordiiiy to the st.iiemeni of the liini, the out puts, looelher with the 
weights and si/es of the bi iipietles, are as follows — 



I'm; "I 111! ]iM-l)iiJt’*"Ui '.I iiii|> 


M.iiM 1 M.nlfl II 




I’rujii' (If. 




I’ll ii[tii 1 If 


No 


— 

UlltjiUl III 

Nil 

— 


Oiiijiiit III 

W'tiolit. 

Illllll'lfsll.ll', 

10 linilis. 

W.iflit 

IhlDOIlsli-ll,. 

10 lii-niH 


te 

llllll 

Mills 


I'M'- 

nun 

l<iii 

1 

ti-7 

70 X 70 --135 

10 

1 

0 7 

70 - ;o . MfO 

GO 

o 

1 

sox so . i:/i 

[if. 


1 

xo - -0 130 

.^0 

3 

3 

13.') 

40 

3 

11 

IP). i:::, 

,^0 

4 

4 

16j X ](JJ» •' 13.') 

50 

•1 

3 

ir.O 13" KS.'i 

SO 





r, 

0 

17.'i ■ 17.0 / P-O 

g5 






G 

•330 / 170 a 135 

80 
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Ri i olivr T’n’.’vv.s ot Ihi' llrii n n-^rh lrl•l,|i<l■ll-Illnnl(lrr}V:•|ll^ll l/.fs- 

i'h ' n'iihihnL u ,1 .-(i--Til.' iii.'ssrs I'loni I Ins w oi ks, si( u.ilnl 

at Allrkl .111 till' l.l■lnl^ [ill ili,' m.isl ]i,n| vnmlar tn (Ims.i nf lln' 

\ .M.l.ill ilc^l^ll I.. li\ I'.ll^sr ,'111.1 il.'si'l lli.'.l .'lli.n I'. 'ril.'\ .illl\ sli.iw 

.■.'I lllill s|l.'.'|,l|lt i. s 111 ,1 t'i'U ]l,lltS. Al'.'.illlllli; ll. lllll.l S|||I|.|||'(| ||\ lliO 

linn ill.' |ii.".s.'s 111'.' 111,1.Ii' III llii.'i' si/i", wlio',.' iiiil]iii(s, wnli (hr 
w .■li;lil .. . il t li.' Ill I. jll.'l t.'^, i‘;iii I ir s. ‘.‘II I r. iiii 1 h.* 1. .1 1. ‘w iiir ( ;tl)li‘ — 

' M'i'M I M'.'I'III I M'l'l.llll I 


W . lOii 0 ,1 

1 nnjiiii III 

-.1 1 

1 III 1 jiii 1 III 

W 1 111 .1 

uini'iii 

Oll'lUi Mr 

111 h-Mii - 

Ml 

111 hnili . 


in I 1..111 

!. ■ 


k L- 

|m10 

; 1 ' 

i.'ii 

II 

-'ll 

1 

fill 


ion 

" 'f) 

,{|) 

1 


t. 

1 inn 

1 

in 

:5 

1 


Ini) 

•j 

111 

' 1 

c7 



J 

in 

1 8 

'»7 



r> 

[id 






Till' Ullilllii'l III (HjlUpl'iiHUlntlS (Mil 1 )(‘ laiSrd (o < piT llllMUtc. 

whili-I 111 ' |)i r's^nic iliiiini," (hr junirijial roiiijiir.^M'Mi can hr lai.sf.l (,o 
100 ]i''i s'j cm , ami (‘\rii mine 0 tcijiutcd. 

lliii'inr /'m'sis (•! Ihr Mii'-i h / ii< i/luni ,1 -/'/ Tnjl'r Tlim lirmat 
I )iiishm Ml i(|ci icli, fotmi'ily kmiun chir!l\ On I he c<,iis| iiicl i. m oi' 
the (oy^lr joint |n'rssrs, (o hr dealt, with hrlow, has I'rcciilly t.iLm 
Uj> the COlisl nirtioii ol Ir\ol\r| jiltsstM kl|i)\Ml as Ihr 1 n |ssi • 'I'l ||'I 
Oatriil [11 OSS. s, and u Inch diUrr Init hi Ur 11 om t lir \ < admi I ni.ssc t \ pc. 
Acctndin;^ to llir account id’ the tinii, they can hr diducinj in the 
t'ollowiny^ si/rs — 


M.“|. 

!■ 1 ; 

! MuiM r 

11 II 


1' 1 ; 111 

Wo-tii 1.1 .1 

<hi'|iiil m 

W 1 r.'ln n| .1 

1 >■1111.11 111 

W 1 i-'ln lit 

1 ()in|iut III 

On>{ii' n< 

In i.'.iii 

lln'iii.ll, 

10 III.Ill 

I'll li|l|< Mr 

in ImiU > 

n' 

Uiii-, 

k'. : 

tulc 

kc 


n ,f( 

in 

n’7:, 

(lO 

1 

sn 

II Tin 

i.'i 

! I i 

KO 


In,-, 

0 7 :. 

10 

1 J'. 

Inn 

•; 

a, 

1 

b'> 

3 ! 

.'0 

r, 

I'l'i 

'I'b 

; ij.s 

(J : 

fed 

10 

i.'.i. 

b 

i OK 

1 




i 

T> 1 m/ 

il'A/y 

lilhlhtl/ (if !{( 

I'l; 

-'Ihr 

nnnstrui t mn 


pf the nnnUcr press, (‘Vcji with tlic iiitindiicti'ni nl the niodcin iiii- 
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pnivcmeiits, is fuli ly <'i)rii|ilii'ali'(l and not viny compact, tlio iniiiibcr of 
tlie moviiic parts Isanc laice. Coiiscipii'iitly, these piesscs soon bt'cin 



Fkj. 70. \ ei'ltM; llii-'i' [•ic-'-', l''u)iii \ ii w iioiii ili(> !i ft. 


to wear anil need ie|iairino relatively (|niekly—at all events inneli 
sooner than in the ease ol the Coullinhal presses, which are inueh 
more simple in const rnetion 

The parts most subject to wear are;—(he riimincr or tli^roine stamp 
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with tho of tho rhar^in^ Iha', tlio arooiitric turning tho rav(tlviT 
anil, lintluT, lln* niniiM span's and thi' pi'rss .slanips. 'i'lia lapid 
wvM (>l the latliT parts i,s. Imwcn'i', mainly caiisni hv thi' i^ciii'ral 
applicatiiin III ninnlds and stamps m s(‘\rral parts, pcnniltini^' nf Ilia 
li'iinatinn nl iniir to si\ hi I'piottcs at oin- coinprassion in irvolvci* 
j)irssrs h>r small and mi'dium si/rd hi iipict trs 'hln' lar^ar tlir niindnT 
ol srctioiis ill the mould ,iiid stamp, tin' ^ii'ator flir total siirlrn'o of tlm 
mould \v .d Is a 111 I stamps a tlorti'd and tin ^ri'at rr t hr frii't lonal rrsistanca 
to hr ))\rin>mr m ph's^in^ rspri'iallx With haid 1‘oal. ('onsnjUriit ly, 
t hrsr p,ii Is hr( (ilitr W <'l 11 ollt \ rr\' 1 apldlv 

A liiilli'-i raiisr nl til,' lapid wrar is th,U iindri crilain (‘oiidilions 
tllr (UMlilli;o| t hr 1 rv nh 111^ lahir is ||<i| ipl|(<- t 1 rr f I n| 11 dr t rct s, a Mil 
1.(lilts air liahir In dr\rlnp | a pl'l I \ , rsprcM I i \ \\llh I hr oldrr \rado|| 
tuiniiiy mi'i-h.iiiisiii Thr irsuh is that Ihr stamps air .snh]rr| in a 
sl|n( k wIm'M rllli'l 111 ^ th'' mould hn\ Ir.ldlll^ to tlir Wldrlliu;^ of till' 
lioiil pnitioii-^ Ip thr hosikitip a\\.i\ aiid toiiiidiii;; oll’nl thr (‘dn-s and 
Coni'-rs All UlipkMs;iiit milscipnairr nl (Ills Is, in addition to thr r\' 
(•I'ssivi- \'v,is(. and In'-s of (hr hin pirt (i ml; mass, (hr pmdurljnn of 
lulptlrllrs whn-n' Ml^rs all' ItlokrH aW,l\. Ill nldi'T (o oh\ialr Ilirsr 
r \ I Is a 1 Ml asp' •■-,•>1 hlr, it Is Iirrrssai V 1 o | la 1 id li' a I id I r pa 11 I hr pi rss rai r- 
full \. .uid In 1 1 . .pi( n( l_\ riiati^n thi pads w Inch siiH'rt most. < )1 ruinsr, 

this is iciidri'd ditlinill hrraiisr (hrs.- p.iits, I spMually thr lamniris 
and till.' 1 ammri ho \, ai c not \ n i r.idil_\ am ssiIilr. 

lllnlhrl Icsp. (is th'- lirWi't illlploVrd |r\nl\r| presses, ^V il ll yood 
atfimdaiirc, show rnntm"Us ad\aiitapi‘s with iryanl to rrilainty in 
opn at loti, iitii foMii a in I pnw n 1 iil d iiiipi rssii m. and rapahility n( mil put. 
S[)rri,il all'-iitioii Is 1 o hr railed t o a pai 1 irii la I advaiita;^^'ni t.lnspirs.s 
over alM Im ,s\stems w it I) a lioi'i/oiital mould tahlr the hi'i<jUr(,(rM ran 
hr jitovidi'd Willi rhaiarl'Ts and indrnt.it mtis rm hnth sidrs, ;uid, in 
atlditinii I mnn h d * d'^i’s ran h*' piovnhd on all sidns, sn I hat tin- Iosh 
rrsultino fimii thr i uhhin;^^ awa} ol thr ((|yrs dm in;^^ Inadiii;^^ or stora;^Ui 
ran hr pnaritird 

Thr oulpuls, lip to a hiliph'ltr wa-iplil of I', for wliirh Ihr,so 
pi'rssrs ai'r most I \ 1)11 lit and Im st. adapt I Inunsrl \ rs, ai r t rlat nady lar|,U', 
hut ilat foiiid. oO to Vo mm. raniiot hr piTparrd in ilirm, sinri- t.lir 
Iir|;^dl! of tin- hn'pnttr drprinls upon tlir liriLtht- Ol (llirknrss ol tJio 
rovoKrr tahlr k'nr laii^n- hinpi'-tlrs of I’, ki^^ wriylit and ahovr, rnn- 
snli-iahlr outputs ran aKn hr ohtaiin-d . hut for t his pin posr revolver 
presses are not so murh ronsiili-ird, paitlyoii thr aliovr ^^loinid.s and 
hucaui-io of the hi;;hrr workin^^ oosls as compaiod with tho Coullinlial 
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[)rcHHes on the one lianil, .'UkI l)ecalino of lower (jiitputu when corn[Kiret], 
for exainplc, with the (oj^ele-joint presses of nioilerii eonstruetioii. 

'I he woikine e\pei'ii-nces ohlninisl at a hriipiette works in I'pper 
Silesia ail'oi special interest, lleiethrei' ^ eailoii-lhisse presses (fIoni 
the Zeii/.er l'aseiif;ieszei'ei) anil lour ('oiilliiihal presses (Sehiiehteniiann 
vV Ki einei)ha\e keen ill operation next to each other for years piu- 
(llleine l-ke liriiplettes 

The following results were ohtaineil.' — 

1 . I'lolh systems ol pres.se.s produce ahiiiit the, same ontjiiits. 

‘i The I'evolver pre.sses reiplire frei|ueiit repairs—iiiostiv in the 
parts previously indicated, the (loullinhal presses, however, seldom 
reipiire repairs. 

• i. 'I he revolver pre.sses are only ahle to work up the local coals in 
the IliH'ly roll I id state w ith .suit, jiiteli. I'll is is de.ii ci than hard pitch 
and leads to ilillieulties in eonveyine and working in sumiiiei heeaiise 
ol it.s low meltine-point. The Collllinhal presses aie not siihjeet to 
any of these disadi'aiitaees. 

■f As the liriiplettes lea\'e the reMilver jire.s.ses they are still 
relatiM'ly soil, therelore they ale less resistanl. iii,dil. iiji to the tune 
when they are mostly handled -diirine loading —than the linished 
liriiplettes from the (iouliiiihal tnesses, 

."i 'I'he ililleieiu'e in the total costs amounts to almost TtiO marks 
|)er loll of linished product, to the disadvantaee of the revolver press. 

(i llowexer. ill a hriipiette faetory hiiilt- by tli" Zeit/.er l•iisel|eieszerei 
in I'pper Silesia in I'to:!. eipiipped with a, 'I’eadon-lhisse press and 
later with a toye|e-le\er press ol the older Tipder-Siirmanii patent 
operaliiiy side by side, and haviiie a total output of II tons of l-kp 
biiipielles per hour, the reiolver press has [iioved the better of the 
two up to the present,' The costs of its re[»air.s are not \erv hiyh. 
Kor alleiitioii. a press overlooker and a man to remove the disehan'ed 
111 iipiettes on to the loadilie baud ai e suHieient The linished bi iipiettes 
ha\e a. pood appearance, and are sullieienlly .strone and eapalile of 
storine to withstand the railroad conditions. 

The toeeh'-lever pre.sse.s show hieher cosf.s for repairs and also 
biylier costs for attendance (a press overlooker and two men for re- 
iiKwine the liriiplettes to the band eoineyor ari' neeessar\T. AI the 
same lime, the output per hour is about I ton less (.5 tons as ayainst 
6 tons), and the manufactured product is not .so good as regards 
uniformity and durability. 

• Aia-urihiie |o an aromiit li\ tlie uerk.s iii.uiiip'iiii'iil, .si'iiiie 1!X)S. 



I'RKSSINO. 


ir,7 

Witll rr^Ml'il (i) llli' li'l;l(iniis (i| lllr lli'U Z'i’l/, I'cMiKrl IM'sv,.,, 
ami jdiiit I'li-ssi-s (Srliniiim |ij|rnl) imii.' will li,' l.clnw 

(|i IT.'i). all.'I dll' i|ii i,.n ..1' til.' lall.T a\'li’in 

7 ..././/. -/, r. /■ sK,'s' If, III Dfiihl, I'f, fsui, I Til.' a|.|.lu-at i.iii .if li. Ill 
IrNi'ia lor |iiis^iim was raiii.'il onl In a .■lalaiii .‘xtiail iii lli.‘ .il.l 
Miil.il. 'I. Ill-1 l.'l.iiiiliay inai'liiii.' (|i MU, li^s 111 ami 17) 'I'li.- im.il.'iii 

ti)i_ra||i-Jii|i|(, (d |||i (I. M-l llii'.l Ill'll- (llllrl fllilll dial llia.'llin.' 

[)iaii(ii|i.illy 111 dial tli.'y a|i|.l\ mi mil |ir.-.siii, s In I w.i . i|i|Kisi|i's m.I. ..f 
tlir l>li.|llrdii siiiiiillailriillsly 'I'liia is rll'.'i'lI l)\ iii.'ailsiif a.l.illl.l.' 
1i>y^li'-[iiiii( ami ii|i]i.‘i ami l.iw.a’ cinss luaiis wliicli ai.- riniii.'.'l.'.l 
(..midi.'i liy |iiiw'('i I 111 lii' li'iis l''iiidi.'i di.'y ai.' all. \lidi di.'.‘\..'|i 
t lull (if dm Sul I'll Hi' |ii .'ss, |ii ii\ i.lcl w idi a liv.'.i i mail. I I al.l.' . .iiilaiiiiiiy 
rl.isi'ly l\iiim III. mills, and a iii.ixiiii; cli.ii i^iii” lii.v iiisl.'.nl .il III.' 
ciisl.Hiiai ii'MiKiiiL; imml.l laliln 

.Snell (iiee|.i-li'\ .T |||,'SM'S W'.il.i i 111 I. H1 III I llli.l 111.' III 1 . 1 11. 'll 1 1 m 
imliisl I liy dll' Maseliiiiiiiiliau-Akdiiiiyi's.'llseli.ifl Tiyl.'i' in I Inislmry- 
M.'i.l.'i'ieli, al’U'i dm sain.' rniii l.a.l mi|i|iIii'iI |.i-.',ss.'s ..1 mhiiIiii- enii 
slni.'li.iii I'm' dll' |ii'iidncti.in nl shall' lil.ieks sl.iy hl.ieks, aidll.-ial 
samlslniii's ami sn .in. 

Il IS dll.' dial dll' llisl, i'\|ii'rinii'iils on llm a|i|iliraliiin nf tlmsi' 
liri'ss.'s' ;d dll' I ).'ililli,'iusri' I il iki'l t w I'l k aiid dll Zri'lii' Maiy.iii'la 
f,lik'd ll.'l■ln-■l' of xaiiiius ileliri.'iirii'S l'’ni'dii'i, soiiii' iiislallal ions fm 
lin.|ni'lI.' w. 11 k-- (III till' rpiirr Ilium'did iinl a. I as ]iione.'is niilil dm 
linn ralli'd IIh' adi'iidmi of widei' iiiniiny .'iii'l.-s In lli.'ir im diods .if 
[iiissiiiy in III.' }i'ai 11)02 li\ tin' mliodiieti.ni of a small e.ial liiii|iii'l- 
diiy |ilii III a t t Im 1 tiisseldoi 1 I'ixliiliidon .Shoi dy a 11 1 'l wa i ds dii'\' w ei e 
('oiniiiissioiii'il III Coiisti'iii'l a li.'W lii'liini'de faetniy, |ilo\idi'.l with imw' 
timydi'di'x el' |ii.'s,ses ('I'leli'i-,Sni iiiaiiii |ialrnl'), foi dll' Zei'hi llolkind 
III [\ ,il \\ atti'iisi'lmid 111 the following year eaiim I nrtlii'r oi il.'i s 
fi'iiiii tills ('oin|iaiiy, as well as from other works' I'oi tin' lirii|ni'de 
Faetory iif Madinas Stinimi', .Maiiiilmini, the Koiis. I''nrsti'iist.'im r 
(li iilieimWaideiilinre in Sil.'sia, the “ lillie " lirii|iietti' win ks at llarlniim, 
the Kyd llereinsjiektioll I at K.illiyshntte ill r|i|ier .Sih'sia, liie (iewel k- 
slialt Deiit'Selmr Kaiser llrnekliansi'ii, Uliiiie, the ) ii'lseiikii elieimi lieiy- 
wci'ks Akti.'iiyesellscliaft (Schacht llaniliiiry and Z. i-lm lloiiifazins), 
and also others in foreiyn eoniitries (Knssia, lleleiuni, etc ). 

The Maseli Akt -ties T|e|i,'i' liad, up to the siniiiinir of aei'oriliiio to 

its own aeconnts, delivered altoyellier for the prodiietion of coal hinpi.'lt.'s 
42 toeel(i.l(ivi;r presses (''id laree and 10 small), and, fnrtlmr, k small piesM-s 

' XiedirrkeiiiiBch.-IVestffi Sammtlmrkf, vol i\ , lln.'), p, Ijtl. 
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(aH iirosaiire prf's^es) foi' cokr and 3 lar^a' and 1 aniad prc'Svos 

for oir In apirlli'^ Tn l!ii^ tuna) In’ added almiit nO Inaei’’li'\in pi'i'-ai'a fur 
dry pinaaiiia liiici..a, idea, nr linn' 'nunl slnnns. 

'I’lln !ils(, tiinnlc-li’Vnl’ |I|•|•SH III llic Zrl’Iln ll(illlllld III ‘IV. Iiud 
provnd i|iidn di'lVctiM! IVnni iinniy |H)iiita of \ir\\. .Asa rnsnll ol tins 
and oUinr (’Xpci'irni'i.’s, Ihn dn.sinii of (lin liilnr installatioii.s lias limn 
Miiicli inipi’inI’d liy llin III in iiinidioiiml, cicii in imnnl limns. Lallnli 
till! Znitznr I'iisnnnlns/.i’n’i nnd .Mnsnhlnnnliau Aktiniinrsnlisnliafl has 
taken up llin production of improved lim^ledeier piesses aeeoidiiiL; lo 
ScInirini^'M patent. 'I’iie linn of Siitelilfe, Spi’iikinan t'o.in Leieli, 
Laneasliire,.linilds on its own .system lonylede\er pres.ses uilli a ri‘\ol\ ■ 
ine nioulil lahle. Ili’id level presses of (lerman oileinliare |oe,nr\ 
out the following operations either sniinitaneously or one after the 
other —■ 

1. To till a inovalile chary iny lio’< with lirii|U(‘(l iny nialei iai fi om a 
worm eoin'eyor. 

2. d’o push forward the lillei] eharyiny ho\ and tin' last of the 
pres.sei! hrii|Uette.s lifted out of the mould eliamlier. 

.‘{ To willidraw the lower coin[iiession stamp, in ordei to ay.iin 
open the miinid ehamlier. 

4 To push down the fri’sli In ii|Ue|(iny nialerial inlo the mould 
oliainher hy means of the deseeiidiny upper eompiession stam|i whieli 
is then lifted up ayain. 

5. To I’lfect the return of the einply I'liaiyniy Imx, and a preliniin.ii \ 
conipre.ssion of the material hy a Mow from the uppei st.nnp 

(i. To elleet t he simtillaneous and main com[)i essnm of the lira pint les 
by means of the up|ier and lowei stamps. 

7. 'I'o lifi the upper stamp and to push oiil the hriipielles upwaids 
by means of the lower stam[i, wdiei-eiipon the ehaiyniy h.i\ .m.iin 
charyed with biii|tielliny material in the me.intime isee 1 .ihioe), is 
ayain ptished forward, and so on. 

d'he twci .systems of (lerman toyyiedei er [nesses will liist be de.ill 
with in reference to the abo\e points. 

Toggle-lever Presses of the Maschinenbau Akt.-Ges. Tigler. 
Tigler Presses.— A dc.si’ripllon of the lirst and now ohsnlete Tiyier 
pn'ss'for coal III iipietles Ilia) well he omitted here 'I'lie const i net ion 
of the modern pre.sses is to some extent eonsideiably dhterciit accoidiny 
as small or laryc brii|Uettcs are to be produced. 

' It IS drsrriled in SaiiuiuluiiU, Bd i\., Ittt'ti, S49, and 

illustiutcd in tig. 307, II lu c. 
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tins ijK'.'inH is .'illowcil to fall iiiiil'oi riil\’into Ilia lari;i' o|i('nino of tlia 
i)o\ will'll Ilia lallai' is a\aatly iliiilar Ilia lin]i|i'i', as m ilia til, 
of lly 71 

'2 If wa aiiiisiilai- Ilia ili\ii|ail iip]iai' piass slaiii|i r, wliiali ill Ilia 
lij,nil a si ill lilps ini 11 Ilia liioIlM, |o lia ll 11 ai| allll Ilia aolll|il assail I II ii| Hal 1 1 ' 
|)ll.sllail olll ol llli' lliolllll aliaillliar I y I lia asaallilllia low ar aolii| ll 1 ssiiill 
ulaill|i I/, M I I lial Ilia III II I Hal las ai a on a la\ al u itll Ilia ll|i|ial Mil laaa ol 
till' iiioiilil talila. Ilia full aliaraiiio |)(i\, witli till' III ii|ua|las, aaii now lia 
|illsliail fcirw.iiil into Ilia anijity S|iaaa. This is airaalail liy iiiaaiis of a 
li'MT aoniiarlail In tlia lio\' anil lixail halou so as In lia aapaMa of 
liiiiiiii^ Al its liaiil, liaiiil anil is a rollar whiili I'lnis in a aiinad 
sllila kaw'ii lo Ilia niani slialf anil iinnail (o Ilia lafi wliaii Ilia laii;a 
pni|aa|iiin on Ilia aiil'M'ii sliila (ilirai tail louaiils Ilia iiylil ill lii; 71) 
lias lavoK'ail lliioiiyli alioiil IMO . 

11 Al till' iiiianaiil whan lha aharyiiia ho\ slainls omt Ilia aniii 
liiTssion 11 ml I III, till- low ar an iss haail /», u ith Ilia il i\ iilai I low ar stamp 
(/, ilasaainls ill iiiilal' lo laopall tlia iiioiilil ahaiiihai Tlia ilasaaiil is 
ohi.iinail hy a siiiyla-anil a ilinihla-aniiail la\ai sihialail lafl ainl iii;ht 
on lha a \!a , 1 ' At lha I I'aa allll of tlia olia-ail Ill'll la\ al is a rollar w h lah 
is prassail hy lha waiylil of tlia aioss haail /), ala, ayaiiist an iiTayiilar 
illsa ir whiali low al s anil holils t ha la\al in lha saina posit loll or laaas 
it- aaaoriltny to tlia loiin In Ilia lallar aasi.' lha lowar aross liaail 
with lls .stamp is lowarail hy ils own waiylil 

I Sniaa in tha lirsi Tmlai prassas lha hllina of Ilia inoiilil ahanihais 
lloiii Ilia ahnraini; ho\as lmniailMlal\ aho\a h\ lhasnnpla falling o| 
tha In iipiat I ilia malarial, only proaaails iniaai laiiil\ ami irra"nlarl\, 
Ilia risa lo many jiooi hrnpiallas, aaia is lakaii in lha kilai prassas 
that tha rliarya is pushail ilowii from tha ho.v into tha nionlils li\ Ilia 
nppar ilasaaiiillna coiiiprasston staiii[) lAir this piirposa I ha ii raaiikir 
(lisa ir, wliiali, hy maaiis of a rollar ami a traiisfarriny la\ii aontiollail 
Ily It, ,sals to work lha comprassion iiiaiiihars with lha iippai stamp a, 
has haaii proviilail with a hollow on tha aircnnifaraiica. in whiah lha 
roller ti inns iliirinj; (ha inlai'val of rest of tha ahaiminy ho\ In (Ins 
wa) tha upper stamp is allowail to tra\al ilow iiwanls, ami, whan lha 
rollar laavas lha hollow, tha stamp is liflail ayain, 

5. Tha laturii of tha aharainn box, am|)lia(l by tha iijipai stam]i, is 
broiiyht about by lha arraiiaamaiil ilascrihail umlar 2, whan tha pro- 
jaation of tlia aiirvail sliila aymiii ravolves to lha riylit. 

(). Tha irreyiilar disa ir on tha main shaft aaaiii arts on tha roller 
U, tha levers, and the upper compression member, so that the latter 
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causes tiu' .stamp (o tall lii(<i tlie mmilil willi a stiikiiii; \rl(ii-il\ 

l^iviii;; rise to a cia taiii aiimuiil of eiiiiipi(-.si(in 

7. The pi'iiicipal (■ompi'essioii i.s now I'll'eeli il li\' means of the I wo 
linkial ie\eis t ami Tinese ate eonneileii !i\' ;i lt>eeh‘-|oint to the 
pi'iiieipal lever A, wliieh is set swinj^ine npwarils ami ilow nw:tiils l)\ 
tile connectirifj roil ij attaelieil to t lie erank of t lie main shaft l''ni t hei. 
the linkeil lexers aie eonneeteil ahoxe xxilh the eioss-heail ii. xxliieh is 
eapalile ol xertieal mo\ emeiil, ami helou xxilh the slot m m (he stamp, 
hy means of holts. The raismy ami hi\\ eriiie of t he ei oss-heml ii is com- 
nniihealed to the lower eross-lieail /i eai i \ iiiy the loxxer pressure stamp 
hy the [lowerlill tension hais (i io||| of lie. 71) Ii\ eiI .it hoth sales of the 
machine. In the same wax as the s(raiyhl''liiiiy ol I he tooeie-joiiit lexer 
lifts the holt of the upper Joint of (he lever, (he holt ol (he loWel link /. 
presses t he stamp slides iimIi ixvii in t he eiiides sit n.ited in t he framexx ork 
III (Ins xxax the iijiper eoni|)ressloii stamp fastened to (he lower end of 
l.lle holt, is plessed on to (he lliatel lal to he ple.s.ved III till' mould eh.llnhi'r 
heloxv. i‘k|nillllaneoiis|\' the lower eiossdie.id ji is eli'Xated hy means ol 
the iron t ie-rods at the two sides, l■al|sino t he i.iisin” of 11 m lower com 
Jiressioll stamp xxhleh eli'ei'ts the lowi'l' pressing; ol the hliiplette 

N. Next follows the retlllll of the lippel stamp to tlm I'lexntlil posi 
tion hy (he Ietnrn ol the (oeo|e-|oin( lexer to the heiit position 'I’o 
aeeelerate this elexatioii the intei mediate piece insmti'd het.weeii the 
stamp slides m and (he ph-ssiire memher of the upper stamp is thrown 
out of near. This purpose is ellei'led hy the irieyiilar disc / on the 
III, nil shaft, the roller //.and (he system of lexers eonneetniy it with 
the eompressioii inemlier. .Since the limit ends ol (he doiilih' level 
eny.iye in opeiiinys in tim hai snppoitiny and elampiny (in' eom- 
pression piece xvilh the ii[iper stamp /•, the rapid elexatimi ol the 
pressure memher can he I'tleeted independent I y ol the mol,ion ol (he 
main slides. 'I’he liftiny of the loxver erossdiead </ hilloxvs innneiliately 
hy the eomhined action of lexer, rolh r, and irreynlar disc, similar to 
the one deseiilied ahove. At the same time this lesiilts in (he linished 
l)ri(|iiette heiny pushed ii[)xvaiils out of (he mould ehamher hy means 
of the loxver com[iression stamp traxeiliny upwards w ith the erossdmad. 

The charyiny box, xvhieh has been relilled in the meantime, Is then 
ayain pushed forward, and so on. 

In order to reyiilate the heiyht of the lilliny of the mould ehamheis 
in the later 'I'iyier jiresses, the loxver cross head is provideil at the 
bottom xvilh strony nut and serew and jioxverfiil thread, xvhieh can hi' 
easily and accurately adjusted hy means ol a handdevei eapahle ol 



bfeiiift fixpd. Tlio i'('<,'iil;ition of the prcsHiirc for various lieijjhts of 
briquctto' is at tlio lower .stamp Ijy varyiiii,' the |)ositioii of the 

nut on tile teii.sioM .sei'ew with the aid of a reared di'ive set in molion 
by means of a (lall chain and a hand-wheel. 

Since about l!)0(i, [iri's.ses of the design described have only been 
built with the improvemenl.s dealt with in the following pai'aeraphs- 

(H) I.itn/c Tiijl(’)' Pri’sn, win Tijjii’ (lie.s. 72 and 7.'!).—This type, 
desi^jnated “.Model V.,” which has been almost exclusively applied by 
the Masch. Akt-(ie.s. Tidier of recent years, dift'ers from the older 
machine principally in (hat the transfer of motion from the crank¬ 
shaft to the tu<;eh!-joiiit lever (previously a li.xeil bar ;/, fie 71) is now, 
as will be seen from the followine de.scrifition and illustrations, effected 
by means of two tension rods provided with sprines. 

Driiviiiid f'o/ayoY'.s.s/oa.—The drive id' the prc.ss ri'sults from the 
belt pulh'V 1 and tin; eear wheels 2 to .') This sids in i-otation the 
crank shaft (main shaft/ (I and at the same timi' the crank discs 7, 
sitnaled on both sides, to who.sc crank jiins N two cimnecliiiy rods 
fitted with sprines are attached. The conncctine rods transfeiyto the 
toee|(..|,.\<.i' 10 a uniform up-and-down motion, whiidi is transmitted in 
turn to the link levers li and 12 connected to them by means of 
a toeele-joint. The.se link lever's are connected by means of liolts to 
a vertically displaceable cross-head lb on one side, and on the other 
side with the .stamp slides 1-f. Tlie lifting and lowering of the cross¬ 
head lb is transferred to the lower cro.ss-hcad l(i cairyine the lower 
compression stamp 17 by means of powerful tie-rods 15 'I'he bolt 
of the lower link of the lever II presses down (he stamp slides in 
their enides between the framework to the same extent as the bolts 
of the njiiier link 12 are elevatial. In (his w'ay the divided upper 
•stamp IH attached to the stamp slides is forced into the compre.ssion 
mould I!), while at the same time the lower ci'o.s.s-head is lifted by 
means of the tie-rods 15 and effects the lower eomiire.ssion 

The liftine of the, upper stamp and the pushing of the brii|Uettes 
from the mould takes place exactly as in the earlier type. In the first 
place, the intermediate piece 21 is thrown out of gear by means of 
th(>' tension bar 24, the two-armed lever 2b, the roller 22, and the 
irregular di.se 215 Then the rapid elevation of the pressure member 
20, with the upper stamp IS, is effected by lifting the two supporting, 
rods 30 by means of the double lover 27-28 situated on the axle 2(1. 
The .same axle also carries a one-armed lever, whose free end is pro¬ 
vided with a roller wdiich, at the proper moment, operates on afir; 
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irrejjnlar flisc 211", wlien tli(' oiic-ai-Micil K'vor i.s prcsscil downwards and 
the doulde lever wdth the bar .'!(! is pn'sseil npwanls 

'I he pressure-piece 20, with the upper stamp, keeps pace w ith the 
lower eross-hi'ad l(>, with tlie lowei’ dirided stamp 17, whi(di is raised 



and low'ered in a manner similar to the one previously described hy the 
combined action of the lever'31, roller 32, and the irregular di.se 33. 
In this way the hriijiiettes resting on the lower stamps are lifted out 
of the moulds. 

Advancing and Emptyinij the Charging Box into the ('oinprcemon 
Moulds .—As soon .as the discharged briquette is on a level with the 
mould table 3d, the charging box 35 is moved forward hy the curved 



, 164 


KlUQtlETTKS AND mtlQUETONT,. 


ulide .'!fi and (lie I'nller and lever 67 mid the l)ri<mettc is pushed fur- 
ward. At. the moment when the ehareine hov st.'Uid.s immediately 
above the eompiessmn mimid l!», the eross-head Hi. with the lower 



stamp, are lowered, the mould chambers are a^ain opened, .so that the 
charpdng bo.v can be disehareed into thorn and the box apuiin removed, j 
'Ihe curved .slide .‘Ui is therefore provided with a circular position 
of rest :i.S for the roller of the lever ,S7, so that for a time the 
charging box remains at rest in its advanced position over the coni- 
pre.ssiou mould I!). 

further, the irregular disc 21)", wliich operates the pre.ssure meinl)er 
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20 with tlu! iippi'r .stumjt IN, Ii.'In ;i luilluw .'i!l on its l■ill■^llll^l•ll'll^.• m 
wliich tlin att.u'hi'il inllcr 20 runs (liiiiii^ (lii‘ |ii‘nii(l of nst, 
the upper .stamp to push tlie hriipirttino maleiial I'roui the ehai'oino 
box into the luoulil ehamlier 

Divci III of till' I jijii'r St'i III ji (111(1 |•l■||lllllt t'o/ayijs - When the 

moulds are lilleil the iirej^odar disc on the ei.iiik axle a^aiii arts on 
tile system of levers ami the pivssure |Mei'e 20 so that (he u|ipi'i stamp 
18 is eaiiseil to lail into (he compression moulil with a s( i ikiiio \ oloeitv. 
.Simultaneously the eomieetiiio har 21 is foreed hack into itsM-itieal 
position in a similar manner and the piv.ssmc of the tor;"le joint aoain 
t.akes place, and so on, I tnrino \\ ork me the eonipi e,ssion stamps aie 
constantly cooled with cold water llowine throiiL;h sinlahle eliannels 
Si-rili'll 1/ 'I'lie olijeet of sprineino the eonneetine lod.s of (he 
ioirop.,joint whiidi has heeii mentioned at (he heyninino, is to act 
as eoni[H'nsation lor exee.ss of pressme aiisniy in the press, whether 
1 rom e.xeessivi'eliareine or from (he int i odiiet ion of loieir;n mateiiais 
into the mould .\s ,soon as a eeitalii liiiiltiny niaximnm pie.ssuie is 
attained and at (he heeinnine ol the excess piessure, the (•onneetino 
rods inei'easi’ in leiietli, and hre.d<aees aie piexented 

Moreover, 1 me .md the saini' 'I'lylei pi ess is applieahie to \ariou.s 
sliapi s ol hi l.piettes It, is only lleeessaiy to exehanee the col lespolld- 
nie stamps and moulds, whiidi is eonipaial |\el\' simple, ami ean he, 
done without takino up too iiiueh time 

d’wo or three men are leipiiied to look ,-iller a d'leh r piess, ()ne 
ol tliLiii, the pre,ss o\ erlooker, has toieoiilati' the siippl)'of lirnpiett- 
ino material hy means ol the slide ol the disehaior opeiiino of the 
steam stirrer and to put the press in and out of operation , he or the 
second man has to reoiilate the ('onipression in (Im manner indicated 
ahoM', and to test the hiiipn'tles ior liaidness, hy hand 

'I'liis modern type of laroe 'I’iylei piess is eonstiiiited for the 
following sizes and outputs of hi npiettes 


lin-jiKtltf 

r.!i'iin ti*' 

N<h '4 

111I'lm.'U.t s 

; <0il|iut in 

< 'im[ir< s'-i'iiis 

MttaNUicim Ills 

W-idii. 

1 !'• r 

1 10 itullls 

I'lT IiillJllO- , 

mill. 

:i00 X 2'<()i-jf. 

10 

: 1 '<nii)irt's''ii-n 

! 1 

j 

ItillS. 
i:n 180 

10 1 

21H).]50 125 : 

0 

■1 1 

l.'O 130 

10 1 

215 ■ lUO / l.'.O 

0 

f) 1 

2011 210 

10 ■ 

2S0 . 150 ^110 

fl 

‘1 

l!0 120 

10 1 

■2ir. xlOOv 130 

1 

! 0 i 

170 IHO 
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'f-- - (0) Small Tajli’r PrmH (tijrs, 74 to 70). -i\ iVw V(*i‘vrs tliG 

MuhcIi. Akt.-(n«. Iio|(!r niaiti; toi,wle-joiiit jn'cs.sc.s f(jr tliu production of 
"small liricpicttc.s wriirliiiijr I’roni 11 Uj 0-2 ko, but at tbc piv.sciit time 
tlicy do not lind much use a.s c()al-brii|ucttc prc.sscs, and arc only 
dtdivered singly and t<j meet special nspiirement'^. Kia'cnth', however, 
the lirm ha.s built such small [ires.se.s as hii,di-[)re.ssure machines for 
])r('.s.surcs of 500 to HOO atmospheres ior th(‘ jinijiaralion of coal, coke, 



and ore bri(piettcs, preferahly with cellulose pitch as bond. This point 
will he di.smissed latei'. 

d’he small presses, although 0 |)eratin(; in a similar way to tlio 
prc.s.ses for large hriquettes, are built according to special rc(|uircments, 
and in compai-ison with tin; larger presses show, as will bo seen from 
tig. 74, many minor alterations, but the only consid(‘rable difference 
lie.s in the charging appliances for the charging box. 

On account of the small compression moulds it has proved to he 
necessary to introduce the material falling from the worm conveyor 
into the charging hopper y into the small openings of the charging 
box by,! force. This is effected by a system of slides built in the,^ 








1'*^ slidi's can I'c 
iiKilioii liy an cceriitiic, and rakn Hi 
scvi'nil tiint's. 


iiiciM'd li(in/.onlally, an- 
■ sindaia’ III till' I’iiai'^iii 
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small brii|ii('lt<’M 'I Ih' lattci' \i(‘\v shows the ojs'iiiiii; at tlia oiul of tlic 
worm coiucyor willi a I'alliiiL; i-liute h\iilt in front. This serves as an 
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overllow in eases when the wlnile of the l)ri(|nelline material sii[)iilie(l 
does not ])a.ss Ihroimh the ehaigino hopper and ho\ for eompiession, 
I he ehareine appliance ol the lillino ho.x is al.so pro\ided with a 
simdar overllow (al,so .seen in ilhistiation) for the .same purpose. The 
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(lall cliiiiii ill lln' loii uroiiiul ili Ixc -, llir inllci atl.irlu il (n thr iiic'.N I'm- 
till- lliotillll (ll (lie (‘Ihlli'ss ll.lllil nil wIlH’ll tile lll'i ll.ll nril 

lirii|iic'tt('.s arc caiiicil au,i\ fur slii|.. 
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Tini'jlr Jill III l.i’iir /’/cxs Si ll II n ii,i\ I'liliiil (lic^ 77 anil 7.S) 

Tins IICM [Hess is I I Hist I III I Cl I li\ Ihc 7,1 ll/cl I'll >C||C irs/.cl cl mill 
Mascliiiiciiliaii A LI ic|)l;csi lUclia 11, a Ml I Id sniiic |iitt]Mis,>s is pirl'cticil 
tn llic icviiKci in-cssi-s also coiisl i nclcil lix llns liim n'cailmi lliissc, 
etc , see aliin c) (lei I cl ally I In-ii iIcmch |s siimlai I o I In- Tiller ilcsiyii, 
lull liiilclail llicic ale eniisiilciaMc ilillciciiecs cspciiallx' w'llli rcoaril 
III llie eliai laliiy III (lie lilliii;; lio\ anil (lie niolioiiol Hie links of Hie 
(oocle joinl ami so foiHi The iline is ohiaineil hv means of a helf 
[illllex ll ami Hie ilolllile helical yea|s\\ heels h , </, e, which set Hie 

elank a\le / 1 e\ I il\ I iiy Ihisseixesas (he niaiii shaft foi thenjieiii- 
Hoii III (he \ai lolls a|i|illanees liesrnheii imln iilnallx on |i iriSahox e, 

I, I'ill I luj llii'I liii ly I iij hii r. The III ii|iieH inx; inatenal iseoiiMWeil 
Irotn the l.iniiliai'steam kiieailer hy (la woini ll l>e(weeii (he worm 
anil the chary ilie hox I, is a eh.iry iny a |i|ilianee S i |ii ol eel eil h\' |ia(enl) 
which eiisuies a miiforni ilist i ihnt ion of (he mass 

2 The ail\',nice oi Hie lull eharyiny lio\ I, is e(ieeteil h^ the link K 
th roily h (he lex er .1, lollei 11 anil t In cm x ei| s||i|e (I w Inch, Imw ei| on lo 
the shall ii\ eoi ies|ionilinyly inox es t he roller II e(e , i unniny n|ion l(. hy 
its lotatioii. The shaft leisihueii fioni (he shaft / hy means of the 
year-xx heels X, i/.anil./' Hy the |)ieliininaiy mux eiiieiit of the ehaiyliie 
box over the eoni|iiession inoiiMs, (he ilisehai yeil hrii|ne||e is |iusheil 
tbrwaril at the same (line until it hills on to a eonxexor b.uiil \ 

th The openiiiy III the nioiilils i . eaiiseil hy Hie ia[ii(l ileseent of the 
lower statnp hi ami piess heail I). eHeeteil by the motion of (he roller 
B on the earn ilise A lexolveil by (he sh.ift »■ 

■f. At the same time, the In ii|neltiny niatei ml is |nisheil ilow n into tin; 
moulil from the chat yiny box by the u|i[iei s(aiii|i e, w hieli, w ith its piess- 
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head u, is |■a])illl\' liltisl anil lowi'ml li\ (he alliTiialr slmi l '•I n idling 
and Ix'iidiiii; Ilf till'tiii^i^di'-joiiit links s and )• liy mrans n! t lie liai A and 
till' 1 r\i'l’ n, sincf till' laltiT has I'oninuinicati'd lo il at lliis miinn iil a 
rapid ti)-anddr(i million I'niin tlin cam in l<c\'cd on to the ciaiik axle / 

5 II the upper stamp r has ayain assunmil its hii;hes| posit mii the 
emjity charyiiiy hox L is ayain drawn hack hv the einoed slide 11 



I'll. 7 ^ luiriii^'p.il'111 -ji'iiil |ii> ss I'loiiL V iiv\ SI - I loll 

I lii-n I lie ram m caUM's ili.- I<v cr o (o !♦■( m n su<li|riil y, I hr Ujipcr si .imp 
'■ lulls oil lo |)n‘ matci iai to Itc pirssril witli a Mow aii'l ^i\ cs rist- to a 
prriimiiiai^’ (•(uiipicssjoii 

Tlic rapid fallmr auay t»l' tlir cam m is (Jl'ccLeil in micIi a. maimci lliat tin- 
roller 7« does not run on the leciilranl ed^U's of the lull on a nosrlt, 

situated on the lever o. which mounts a syiecialiy provith'd annnlar suiface .iiid 
kec])s th(' roller Hwimriiio over the hollow until the outer (‘d^fe of the roller 
has passed the corner of the rin^^, as Boon as the middle of ihe lollei h.'is 
reached the couiers. At tins point tin* end of ilie nose has (jnl\ reached the 
.corners of the rine and slide.s olT the incliin'd surf,ice. Ily me.ans this 
appliance a very rapid falling motion of the upper stamp is ohtaimai. Kuither, 
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(1 ilMii;^ t111- r)‘\otuliuii <i| ,1 IiiiikIIc (imi' fni (Ik’ dimltlc (if fall 

ol tile iifllct //, wliH'li, ,ii|i|i'il ti> llir llllirllo||^ of the otlii i i.iiiis and nn'ves, 
])onriili ol a l.Lr;/oi and steadier iistii'i aiti^le <iii tlie lollei, and in tins wav nn 
creases the n uni her nf stroko-, and llu; (iiil|nil of the pi ess. 

h- 1 he |)i iiiel[)al e'iiii[)ressii)U iii»\\ iMiinpletes itself as in the'I'ii^lel 
jifess, hy tlie stI'ldidiiiie (inl (il till' links y and s of tin' 11 iy^L;le-)'lint le\er 
in siieh a iiianiif'i llial the upper [ness h(*ad a and stamp r are piessed 
hih* Ihe mould. Simultaneously, the lower [iiess-head h with the 
stamp I', are loieed up, the toiee o! the l<tM^-le joint, whiidi is leally 
ajiplied a!)o\e, heme tiansniitted, hy means of the iipjM i eross-lasui h 
and the tie-ioils at hoth sides, to the lowei’ eioss-hi'ad l) It has 
alreail)' been indicated that 1 Ih‘ straiehteniim of the to:i;ele-jomt is 
ellirted hy [nisiiiiia luiward the tension hat of theeiank a\h‘ /' The 
tension har consists mainlv ol Ihree iniiadependent [laits thepait'/, 
w it li (h(‘ connect me head ami sei I'W eil ci oss head w it h I he h,i(d\ euid- 
iiil^ ha I . second 1 \ <d the pa rt h w li udi is lorkeil so as |o act as a euide 
lor Ihe part </, and, t lit rd!\, ol the holt /, w iindi is sit mated m the ci' iss- 
head ami presses aeamst the ha(d\ portnui ol h |)uiine [iressine the 
thias' p.irts torm a ri^nd w hole 

/. Ihe sidtsispnnit littiny ol the up])('r stamp is eilectmt h\' the 
hcndiiie'ol the kni'c le\er Allei the resultme coniptS'ssion the bars 
/ are ladeased by means of piojeidiotis / attaidied to lht‘ crank wehs 
and li\i‘d in tins position The parts y and h can now pei form \:n tons 
moNcimnils While the m.ink a\lc /' with the portion 7 steadily ad- 
\'ances, the cam //t, situated on the same shaft lies aeaiiist the roller 11 . 
which IS situaleil at one siih* ol the loik-shaped hwer i> en<d<isin^ the 
tension bar ddie hwer n is aeain conueeted with the tension bar h\’ 
iiii'ans ol (he link bar/* and the intermediate leeukitin^ and stoppiny^ 
appliance Ihereloria after tin' bais t ai'e released the tension har is 
rapidly moved backwards by nn;ans of the cam ni. the lollei //, the 
lever o, and the link bars /yon further nwolution of the crank shaft 
In this way the toeul,‘ joint links r and s aie bent, the tiianyodar 
IjUide / IS broilLttit into the sw m^mj^ postt ion, ami the uppei ptess- head 
fi witli the press-stamp r rapidh' lifted 

ihe .simultaneous ehwation of the lower stamp iy jnishin^ the 
[nmpaivd liriipiette U]i to the upper cd^e ol thepiess table I''isconi- 
pletcil by the t wo-arnieil le \ er (’, wdiosc 1 ii^ht arm is depiessed at tins 
moment liy means of the cam A actiiie' on the roller I!, so that tim 
icit arm with Ihe lower cross-head !) rcstine upon it and the lower 
press stam[) |y must be elevalei] to a corresponding extent 
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Al'ti'r til I'sf vai'inus o|irr,ilions dll' aiK.iiirr of ilic c liar^liis lio\ 
oU'., aoaiii takes |)lacr as alieaiK ilrsciilinl 

Ihihinriii'j III!' II.'.//// -In oi.ln llial I ho u ei^lil s of iln- p.iiis/; 
I'. It, I*. <(!, 0 ( 0 , shall no! all'oct llio niilial n|.|ioi l•oMl|aossion lo iho 
ilotninont ol the iowor coinia'i'ssion and ^i\o i iso 1.. an lllo^ulal dis 
plai'oincnt of in.di'nal, a s|iii'al s|ii-in^ 'I' is |ii.i\i.lod and |iii( uinioi a 
tension siillicienl In h.ilanco llio weights 

l•’ol■ soeiii'il) ai;ains|, hioak.li/os und/a lioa\\ loads, Iho lioni lii‘ 
rod head is |.ro\id(‘il with a oh.ln^oahlo .iisi oniioi I ino .1111111:11100 |l 

acts in siioli ,1 niannoi Ih.it wlion (ho |iiossuio is ..h-d h\ T.h to 

10(1 per ooiit (ho stamp I pi I'ssos thioiioh I ho dis. \ iii.ido oT sol| ,stool 
ami tho press runs s(o,idil\ ao.iin t'haiioino Ihotahio o.-m ho aroom 
plishod 111 ahoni ten iiiiniitos 

../ 17/0 ;'i/i//// and /’/■/■s.oi,',' - 'I’hi' ohai^lin; ol ihi' 

nioiihl IS io”ula(od hy a nut and screw W, allaohoil to the lowoi moss 
head, the pressure, howoM-r, is lisid I’roin III/, pioss al(ondani's stand 
liy nioaiis ol thi‘ hand wli/'ol .\,lo'ith w imol \ , and tlu' ohaiii who.d 
with till chain Z 

In oi dor (o ni.iint.iin t ho in.i Miiiiiiii pressure constant, foi a certain 
anylo of ro\oint loll -it I ho o\| 1 onio p. .sit ion of t ho m .1 nk a nd st rolchc‘d 
position ol ioos|,. |iiint links ,i holt with a loih-i I is (ixi'd at thi‘ siilc 
of the toii'ion h.ii // This ill's on a s.'oiii, III ol a liii;; II, and ti.xos 
/. lint ll I III- holt / IS ills, onnoctod 

The pi esses ,11\ I'l'v pow'oi fill! v hill It t III ol ml loll I All t lie nioi'iim 
]..irts run in laioo hoaiinys pio\i(h‘.| with mi..il liihricatlon airanyo- 
iiieiits .Sp.'ci.il attention is p.iid t'l tie- o.iso of i/ iiowahihty of all 
]Kirts. .Schnrino pat.'iil (oyyio-joint pi esses aie const iiicled h\' (he 
Zeit/er I'fiseneieszerei lllld .Masi-hllu nhall A kl lelmi'sell.schal’t III t-W'o 
sizes, with the following outputs 
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Sutcliffe Toggle-joint Press.— Tlii.s new press, called ••Tlie Em¬ 
peror,” l)nil( by tile (irm of Sutclill'e, Speakmaii (’o, at l.eii'li in 
Lancashire (Enelund), dilfers from the previously deserihed loegle-joint 
pres.ses principally in that the hiiipiettes are compressed in simple or 
double moulds on a round revolving tablo, which is held fast and pushed 
round siuiilaiiy to the Coulliuhal, Veillou, and other systems. The 
Sutelill’e pre.sses, although suitable and utilised for coal bri(|uetling, 
are, however, extensively u.sed for the production of lime sandstones, 
artilieial stones, ore briipicttes and the like, and lind apjilieation in and 
out of England and also in (lermany. Its description and illustration 
therefore will be given in Part 111. of this work. 

Tcnln (lull (S'eopc of III/'. Toijijlr-jolnl -The newer toggle-joint 

pre.Hs recommends itself spi-eially in that at e\ery stroke of the pre.ss a 
certain number-three to eight large or a correspoiidiiig larger mnubi'r 
of small briipiettes - -are produced, as a lesiilt of which inci’eased outputs 
can be obtained, and, further, that the jireviously di-scribed weights of 
the briipiettes call be accurately checked by regulating the charging. 
For example, briiiuetles from lit) to d.) mm. can be obtained from Model I 
of the Schuring [iress, and from tiO to llj.d mm in height from Model II. 
without nece.ssitating the changing of any of (he parts of the press. 

In other respects tlu' toggle-joint presses, as is the case with all 
presses with horizontal mould tables, arc considei.ibly less suitabli' 
fill- small liriipiettes (below i! to 2 kg) than for large bri(|Uettes. In 
the case of a Tigler press in Lower Silesia turning out short columnar 
1-kg briipiettes, two men are required .solely for laying the briquettes 
on till' conveyor band in addition to the jiress overlooker. Tliis means 
costly additional labour which is not required in the revolver pre.ss, and 
is equally unnecessary for toggle-joint presses making large brick- 
sliaped briquettes. From this and other cau.ses the Ma,sch. Akt.-tlea. 
Tigler has recently decided to discontinue the construction of small 
presses for coal brii|uetting. 

As a result of the relatively small number of couipre.ssions per 
minute (about 10), the operation proceeds steadily with a gradually 
increasing pre.ssure, and the tinal pressure persists for .some time,, 
esjiecially in the Schuring system. The briquettes can therefore be 
thoroughly compressed and a uniform high strength obtained on all 
sides with the least po.ssible addition of binding material. 

Such favourable e.xperiences have not been obtained at a briijuette 
factory in Lower Silesia, equipped with a Tigler press of the old tyjie.*, 
' According to the account of the works directors. 
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The pri'p.ni'd hy i( are iml mi iiniloriii iKir sd tenaeimi^ av 

those prepared in a Zed/ re\ol\er pies^ wstrkiiie elose 1)\' (\i‘a'ion 
Jhisse). 

With reeai'd to the neeessd\ toi repaiis, the toed],- pies-, at 

the latti'r works sliows up e.pially inil'a\. iiialil)- eoiiipaivd uilli llie 
Z(‘il/er [iress. From another soin ee. howio er, I hi‘ ie\erse is assm le.|, 
tliat the repair' eosts are eonsideralil\ hiyhei in tin' ease of the re\oK.'i 
presses. 

In any ease, the eonstnietion ol one or the other s\'stem of toeo|,.. 
joint presses is not simpler, tile niniiher of miniii;; p.iits is seaieely 
less, however, I he toyele-joint pri'ss has the miod propm I \, w hieh is 
not to he de|)reeiated, of liiuiny all the workiiie p.ots e.isily lenewahle, 
as well as the eonveyaiiee of In ii|iiellino mateii.ii and I'hai erne of | he 
press ehambers \ isihle, and coirseiiiieiil I)’ under the eont i ol of the pi ess 
attendant 

It is of speeial ini[)oi t.iiiee to have ,a Ihoroiiehly relialile forward 
and return motion of tin ehareine ho\, so I hat f he di\ idl'd upper stamp 
does not knoek ayaiiist, it, other wise ensit d.iin.iye is easily done 

The ri'kition hetaeeii price and output of the i'iodIm'I' and .Sehniiiie 
pati'tit toeyde-joint jire.ss is roiiehly as lollows ' 


‘ Mtnli'l [. Jilt"'^, lllchl‘'IVi' Itl ‘sli'lUM kin . 
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j Mndi-l 1. .Sl-lillltll;; .1“'"^ P'*''". IHlhMllII;,' klit,li|cl ,t(|il 
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It appears to he ad\antayeous, to seleet toiryli'-joint pre.sses for 
larye oiitjiuts in spite of the liiyher prices, l)eeaii.se the costs for iitteiid- 
ivnce and hiiildinys are miK'h lower. The siiperinteiidence of toyyle- 
joint presses of conr.se rei|uires close and coiitiniial aUeiition, which 
necessity increases with smaller hriipiettes and the ininiher of stamps 
in operation. (,'onsci|uently, the machine must not he left unattended 
even for a short time duriny workiny, otherwise there is eonsiderahle 
risk of hreakayes or strains to various parts of the press fi'speeially in 

' Accoiiliiig to the aei'.oiiiil, of tlie Zeilzei I'a'-eiigKo/eria iniil Maseliineiiljiin Akt,- 
Qes., spring 11X18. 
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the oilier U'|ie), causi'il, lor rx.-nniili', iiy I he iiillii'i'rrirc of the pressed 
lii.'itei iul (o t he lowi I sl.inip u I lie h I.'ills ;ni lniii.it le.i || v :ifl er each coiii- 
pressioii heeiiiise ol its \sei"ht ' 

I he loe^leyoitil, |iresses ill e ill .niy ease Mipi'iior t.i the olihestilh- 
lislled ( ollllllill.ll presses with reyeild to simpheltl .llld .leeesslhlllt ill 
const riii'l ion .11 id ill teiidanee, i ei liuiily in opera I ion, mid lowia' iieeessil 
lor lepair.s In spite o| the possihilily of hiylier output, the loeele- 
joint, presses hiue iiol been largely introduced into Lower lilieiiish 
Westphalia, wheie the ('oiitliiih.il pies.ses h.ue held the held for a, lone 
hi'iic at the laid ol 11)07 only (i loe^le-joint presses (’Lieha') weie in 
oper.'dion ayaiiist 14.‘! ('oiilliiiii,'ll presses al(holl^h in this di.sliiel hy 
Ini' the ereatia' proportion ol the laiipii'tles piodiieed ,iii. of .'i ke 
weij^lil and alio\e 

However, sperial atlelllion iiiilst, he called to the fact that the loye|e- 
joiiil, pre,sses are sl.ill only at the heeiniiiiiy of then ile\elopmenl, that 
they have alieady lieeii consnieiahly iiiiproMsI .. the oiieinal im¬ 

perfect designs, and that lhe> iii.iy he still I in I her pei feeted as ,1 ivsnil 
ol 1 III 1 her e\ pel lellces in W ol k' iim 

Class III. Briquette Presses with Tangential Action. 

1. Presses in which one Briquette is formed against the back of 
another (Rope or Sausage Presses). The principle of these inachines 
depends on the jihislie hiii|nettmy material lieing |ne.ssed into an 
elongated chaiiiiel, w Inch is open at both ends h\ a pressure stamp w Inch 
is moved to and fro On the retnin moMaiient of the stamp .1 certain 
aiilonnt of material falls into the mould, while dining the forward 
iiiolion the slaiiip compresses the material against the |ire\'ionslv com- 
lire.ssed mass and pn.shes the whole l)ri.|ilelte rope further along the 
iiioiild. In this way the Iroiit end emerges from the mould, where it 
is cut into a, ininiher ol hrii|iielle,s eorresponding to the strokes of the 
stain]) with the aid of automatic ai rangeiiients or knives During the 
coiiipressimi (he principal |■esl,stance to the stamp ari.ses from the frie- 
tion hetween (he mass to he compressed, the hriipiette rope, and the 
walls of the mould I his friction is very great, and increases with the 
lengih ol the mould ehaiinel .\eeording to Lvrard, a drilled and 
polished east-iron tube ,S cm. diameter, with a :i-cni. wall, hursts when 
a eoliniin ol coal sl.iek d.5 to 40 cm long is diiven into it.- It is ipiite 

‘ Sh'lfiilicn/ Saiiinif'lind-^ \u] i\, lllO.\ (iiiO 

'■ IMM, p. 1 If, 
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clear tli.'il luaeliiiies w itii i)|«‘ii ninuliK ir.|iinc a far i;ieati'i .iiie'iiul n[ 
piesMii'e (li.ni |ii evscs i( h closeil iiemliK, In |iHMliire I hr ihr|,‘r 

of eoMl|ll I'SMOII 

The iialiii'r of iIh' iiiixiure, (o^O'Ihri uilh 'i H'mihit it 11 "' In 

(he sil|i|ily, eailsr the Irirlioii In van uilhiii mi \ u ele IlniiN. Ill 
ol'iler to eoiii|ieiirate lor (his ilrfrel aiel to attain a^ eoiMtaiil a piessurr 
a.s |io,ssil)h'. the roiie [ 1110 -, has lireii laionh'l with a|i|iliaiiee,s uhieli 
allow of the leriilalioii of the |)i>‘ssuirat whieh tin' io|ir issues fioiii 
the iiioiilil. 

Since (he liriiinetti-s are not jnessell into tillMheil hlorhs, hlll aie 
ohtaiiieil only afler laitlinr; (he eiiieiolim liil'|iie(le io|.e. (hen a|i|iear 
aiiee, especially uilh (he l.tiyer shapes, Iimm's niiieh lo he ihsned 
The\' often exhihil loll^ilellt Slllfaees and ellllllhled (Olllels. in .iddi 
(ion (o u hieh ihei e is a eoi responding laiMe waste 

Of the machines lieloiioiiie to (his class, only Ihosi’ ol I'orard and 
ISoiiriiv. liiid niiieh application Orioin.dly, small e\liiidiical (lie (, 
Nos ■'< and (i), and later ciihical, hrnpiet(es ueie piepaieil in l''iance 
( La ( 'ha rode etc ) h\’t he I'N 1 a id press, w hieli has now In-i ome ohsolete , 
while l.il'Oe coal hrichs .II e produced hy the llolllle/, press, which still 
(inds e,,nsHler,ihle Use especially in l!e|eiiiiii 

Bouriez Rope Press (lies, 7ti and sO) The I'.omie/ pu ss has one 

or t wo, and oee,isiona 11 e (,h t ee, hoi i/,on(al channel moulds sit iiat ed ne \ t 
lo each ol her Their s{-clion is 1 eelaimillar w il li 1 oiinded coi nci s, usually 
iiieasinine ahold, dItixl.Vd mm,, while the leimlli aiiioinils to I (111 
metres. They consist ol l,w o p,i r Is (he low er lia 11 is ti \ed lo I he 1 1 ante 
of (he maidiiiie, while (heiippei half is piessed down hy means ol a 
loaded le\'er (lie 7!t 1 or liy means of .t screw jiress w it li spi inys (liy hit). 
Tile (diaiiiiel mould rcceoes (he maleiial to Im compiessed I roni a 
common steam mixer and scweral dis(rihiiliiiy hoxes with a wliii'liiie 
sliaft, wdiose fill I her end haids to (he ehaimlne opening o (li" 71)) The 
comjiression .stamps have tidO-mm sirohes, and me driven liy two 
craidcs on the sliafl m, which is contiecled Wllli the axle n hy .1 "ear 
drive and Ievolves at the rate of 22 levoliitions per ininiite At eac h 
stroke of the stamp a hrick L'lh mm. (ti in.) thiid< is made aeainsi the 
back of the prev ions one, and at tlie .saiiii' time the W'hole hrii|iielte 
rope i.s pushed forward (i inches. The rope emereiii" from the mould 
ia taken up by a band conveyor nioiinted on rollers. Kaidi brick adher¬ 
ing to one prepared after it can easily lie detached by (he aid ol a knile 
.at the contact surface 

. In the twin-ruiie press (luinolte lia.s provided a hydraulic com- 
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[XUlHaDir II li (li;; 7 !)) I'(ir iri;iil;ittiu' acllnii iif l•(llll|)l('s-.ioii At 

the I],ark liutli al.'llii|ra I'liil III pliiiii^i'iN, ulidsr Iwo r\liiiilris ale ilil- 
niftiliati'ly l■llllll('(■(('ll In tln' (•Diiiiiiniiiralion tilin' a M'llii.il lulir is 
littnl, |•ll)Sl■(l liy a piston II ]il'iivii|i‘(| Im-Iuw uilli an riony.llnl oniilc 
rod and I lie iii'i'i'ssaiA' linslirs. 

tDi/ya/. --At :t'i |■('^olllllons per iiiiniilr of tin' ci'aiik sliafi a luin 
iiiai-limr di'livris 1-1 ll|■ilpl(•lll■s, racli of alioiil f'l or a total ol 
lot) tons 111 a rj-lioiir .shift I I _•') tons in 10 hoiiisl lA' 1 - 101111 ;; oil 
hrii|ni-ltrs of donhio li.'liolli, lai'oi- hloi-k.s of twin' tlir wnylit ran hr 
pri idiirrd 

The lloiiiirz prr.s.srs an- ilisi illyiilslird In yrr.it siiiiplirit \ and h\ 
Ihr fart (hat. 1 hr\ ran hr applied to \'rry iiioisi ro.ils ()n this .irroiint 
tlirv lind ir yood deal of use. rsprrially in llrlyiinii and tin- iioilh of 
Fr.inrr Willi tln'iii unw.i.shrd 01 w.islird ro.ils .ihiiost wholly iindiird 


OF 1 | 


s-1 

l''ii 7 *' r. on ii'' t'i|'< ” jii (-s \\ 11 li li\<liaiili' l)il.i), ■ lo'iit.'ii ii'lin.tl M t I lull 

and iisii.illy ronl.iininy .S to If per cnil u.iln.air worknl up. hiil a 
iiiilrh liiyhrr .iddilion of pilch (.S to !) jin' rriit I iiinst hr iii.idr I ttlirr 
disaiK'iintayrs an- llial yrriOrr power is inpiirril the moulds iirrd 
frri|ncnt renewal r\'rn aftei four to six weeks’use w 0 h eei lain eo.ils , 
fnrtlirr, the hrii|iietlrs are siiioolh only on four sides, rorrespondiny to 
the walls of the ehaiinrl, hut the cut sni'faers .ire inoir 01 less roiiyh 
and are oeeasionally irreyiilar. 

In (leriiiany, rspreially I’hrnish Westphalia, only few pu sses of this 
.sysli'iii have hern ii.sed (at the (Inszstalil werk von l•’riedlleh Krnpp, 
I'ls.srn, the Zrehen Ih'an/.iska Tiid'han, Iflankeiihiiry, and Wirselir). and 
tlie.se were ahandoned in the ’nineties. The hriipirttrs pn-pared hy 
them did not find iiiiieh favour with the hiiyers In order to briny 
them into the market they must be oll’ered at •') to S marks per 
double load (10 tons) cheaper than the ruliny market price of the 
liruduets of the t'oiitliuhal pres.ses 

2. Machines which produce the Compression by a Pair of Rolls 
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(Roll Presses) Egg-Roller Presses - Tlicsc |nvssi's um k on ilw imi", 

of ;i loll iTii.^lu'i- Nvidi (no lion/,oiit,il loliri.s lol.ilmg in o|i|>o^ili' On11' 
(ions In (lin Mil I'.in'.s of (hr | uo roll-, \\ Inrli iilino-.t (mii'li iMi'li otIn r, 
lire iiuiiirroils Coi'n"-]ionililig li.ilf inoiilils of (In- ■'li:i]ii' of n lliil ^I'lni 
rllijiMiid ai iiingril in sinirs 'I’ho --ofl l>i n|iirl tr ni.i'-'- is coioryd (o 



the moulds fioiii a dislriliiilor .iriiiiigod ovit the middle of (he ]iiesM, 
and dm illg the sloU lotatloll of tlli' tolls is colinnessed to hi i(|llelfeH, 
somewhat |■eselnhlillg eggs in shajie, 'I'lie [iiessiii'e gradually ineiease.s 
(lip to oO kg. per si| em ) dining the gradual (dosing up ol the mould. 
On further rotation the hiiiplettes fall out ol the moulds as (he two 
rolls separate from each other 

Fig. 5 (p. d) shows, iindei Nos !l and 10, a lew, tig. 7 (p II) 


bounez f.Mn-rf^pe pr«rjs. Lo-n^i'.udii.a’ 
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sIloU'H :i l;ir;;(T riiUMlwr nf siicli l)ri(|U('tt(\s of tlio size of a liais- 
Hl)a[)iMl llatli'rii'd ^oosc down to that of a pijji.'ons Tlieir 

oriniii is clearly indicated hy tlie roneli edee rolling scam—wdiicli 
projects froni most of tliem. 

Witli n'ear'il to t lie iippliciition of tlii'Si' lirii|Uetti“S, sec p !) am] ]), 12. 

'I'lm moulds ale sitiiateil in tlie remwvalile hard east-iron or steid 
j/ud<et ol the lolls 'riiey are exposed to eonsiderahle wear, and sutler 
especially hecause i| not infreipienliy hap[iens tliat the tlnished 
hriipiettes adhere to the moulds, and on the fuitlier rotation of the 
rolls ayaiii an ive at the eompiession zone with fresh material, w hieh 
mituially leads to interruptions in the working 

'I’o lacililate the loosening of the " eeo," w'aim water is eii'eillated 
in till' interior of the rolls at the lieyinnino of the operation and after¬ 
wards repl.ieed hy cold water 'I'his, however, does not always have 
the desiied elfect 

I’sLi.dly the coes fall lirst on to a, smooth slide, wdience by rollina or 
slidiiie, or liy the aid ol a hand conveyor, the)’ are led to the railway 
waaeons or other loading anaiieemeiits (sacks for oxersea tiansport, 
.see p 10) 

Since durine the i evolution of the rolls aeainst each other the 
wdiole ol the liriipietti' material supplied cannot he forced into and 
compressed in (he iiioidds, I here is eonsiderahle waste, w hieh is increased 
hy (he m.aterial left adherine to the moulds and the hiiipiettes hrokeii 
and crushed hy repealed coiiipiesslon 'I'his (olal waste usually 
amounts to helween land i 0 per cent, accoi diny to (he an aiiyemeiit s 
and dll' riiline stale of the rolls, etc. It, is usually letiirned to (he 
distrilmtor 

'I’lie lirst eyo-hriiplelte press used was that of faii.seail, it was juit 
into inanulacturiny operation towards the end of the ’seventies in the 
hriipiette l.ictory organised by him at Port lliidimond in North 
America. On the continent of Europe tlie similarly con.structed 
machines ol Eouipienihery, Zjmmermann Nr llanrez, Schuehtermann 
Nr- Kremer, and others have been piaiferred. In (lermany only the 
two latter sy.stems have been introduced. 

luill-lhtll <if ScJnii'hlmndu.ii & Kriincr (ties. 81 and 82). 

—Tlu' distributor V, titled with a stirrine shaft and wines, cau.se.s tlie'* 
hriipiette mass to fall throueh two radial openines in the bottom and 
the corresjiondine hopjier I. between the two mould rolls which 
rotate in opposite directions on the shafts vj 111,. 

This is elt'ected by the wide, iiovverful ecar-wheels Z, which are 



l8'f 

koyi'il uii (o the n'litri' of tin' 'iliafis anil i‘nt;aj;i‘ willi I'acli nthrr 
Dxai'tly It is only in'cnssaiv tlirirl'oii' to ili'i\r onr slial’l fioni llm 
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Kli. SI.—Scliui lilcrnialin k Klrniel’s pir^s. IjMii^lhulinul ^^xtaa] .-uiil |i1hii. 

belt pulley .s by niean.s of a spur-wbeel As a ii'snll of Uie bleak in 
the centre to aibnit tbe eoar-wbecl Z, eaeb roll i.s in two [larbs, / r made 
up of two separated eipnil-si/eil rolLs. Tbeir- surfaces are utilrsed for 
the compressions as niueb as possible in that tbe moulds are arranged 
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in horizoiit.'il, iiltcTiialc si'iics .invuiLjril cIdsc to ami aljovo om; anotlier 
The l(jni;it,mlii]al axi-s ol’ llic iiKJiiliis ni’c siliiatid in llir (liro(tion of 
rotation 'I’in' individual horizontal scries h.iAc alternately four 
moulds of ei|nal size, and liireii such niiailds in the middle and two 
half-sized moulds at the sides ('ons('i|iiently, the paii of ioils idwa\s 
eoin|iress and deliver I'iyht whole, or si.x wdiole and four half, eee 
brii|nette.s at a time. 

Znii nirrin^t IIII (f- lliiiirr'. I'^ifij - linll /'/‘e.s's (lie s:{), d'he e'_;y-ioll 


r 



r 




S —Sell toliti'i liiaiiii .“v KlHin-i ptcss >iil' \ ii w 

pre.ss (lionlet press) of Zimmermann iV Ifaniez,' Monteean sin-.Samhie, 
exhihils a different formation of the roll surface, hut is olherwi.se of 
(plite similar eon,striiction A horizontal seiies of Ihiee laiee moulds 
alternates with a series consisiinn of two laree inner and two small 
outer moulds. the laree moulds have their main axes parallel to the 
shaft, while thosi- of the small moulds are at riylit ancles to the shaft. 
At each compre.s.sion therefore six larce or four larce and four small 
hriipiettes arc ohtained alternatidy. 

A';/;/-or Hiill-ltiill /’rrswr.s in Niirtli A nierini.- At lirstt he l!el;,dnn 
presses of lioiseau and others were applied, but very shortly the con- 
‘ Aaiinnehrnh, vel, ix. le (iarj, tie, ,3ii(i, 
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Dtist Mlfl'-ii li\ (i. -I ('Oinliiiifi l.ilri'Wllli Ml'* lliiyloi 

lipqiHTi ill" Co ol' No'V ^'olk II ]s iIoscmIiciI ;iiiiI illilsl |■:li"ll in (In' 

uliliiMllons ;;i\i'n liolow, .'Uiil coiiNists |ii iiii'i|i;illy of a |iair ol rolls 
, hoar sill I'acos aiv as closr as |)Ossili|r, (llllllllislllll" lll" Ullllsial illlrl- 
|iaco to a luiiiiiiiillii, am] aic com idl uilli sci ics of liriiiis|ilici ical iiionliis 
,i,„|ii,-iiio |iill sha|icil la-iiinctl.s wciyhiiiy I to o/ (2S;{ (o .So yi in i 
nr lioiiii'stir riicK. Most of tlic users jncIVr I'm/, In i.|iirllcs (.ili 7 ;;iiii ) 
orrcsponiliiin to tlm si/c of antliracilc mils Naliiially the ueioht, is 
rroelv (leteriiiiiied hy flic nature of the diisl fioin which the hri.|UeUcs 
re |irepiirc(l For hrii|iietli'S from coke smalls a weight, of S'o (« 

I Jr, Mil Wmh, lliiii;, It- It!"" /'■'•"""il/././ linllrUN „f Hit 

Inti of Ml/miq If ii<l i H'> T'. i'-tO,, ]>. /‘I’* 





fSi'; 

[70’9 "nil.), for liri(|iioltf‘K from soff coal aiid lignite a weiglit of 3 oz. 
(85 grins ) is most clcsiieil. The iiioiihl eylimlers are reiiewalile, and 
about two hours is taken up in changing them. 

'I'he Tra 3 lor Kiigineeriiig (,'o. of .N'cw York has reeeiitly Imilt a 
Mashek press for K. I! .Arnold, West ATtll Street, New A'oik, the olitjillt 
of which .iinoinils to appru.ximatcly l-ftons per hour, hut on account 
oi s|)eeial local eireumstauces it can oiil\- he used up to about 10 ton.s 



SKCTION \lll 

LOADING AND STORAGE OF BRIQUETTES. 
POWER EQUIPMENT AND MANAGEMENT OF 
BRIQUETTE FACTORIES. 

A. LOADING OF BRIQUETTES. 

Till: rdin |.\aiii'c nf (hr ('(1111111 and divch.i 1 ret I In i(|i((.| h s I'khh 

th(( |I1'CSSCS 1(1 the lailway uaL;riiii\, clc is cllcclcil l)\ inc.ins dl' li.iiids 
and chutes 

111 tile case (>l .Schuchlci iiiaiiii Ki ciiici's ('oiillinh.il |iicsscs |)ii>. , 
(luciiir the oi‘diiiay\ a hMi|iiel(es, ( Ik.sc aie yciicialU'ai laiiai'd a.s 
follnu'.s The ciidicss 1 1 aiis|i(jr( haiid.nhich is set m mkjI khi h\'a h(.\e| 
drive and 1 w o rolli'i s nl a hold .'dill nun dianiel ( 1 c( insist s 1 if a ne( wnrh 
of win' 'J'jd niin hrnad ,iiid ~i nielres Inne sirelchcd in a Inn i/.mital 
plane hy (liree upper and twai Inwer Killers The hi hpielles are led In 
tin; hand hy a sheet-iriiii chute ,is they are pushed nut of I he ('ouliinhal 
[)less oiii' alter the other, so that their lone a\cs he in th.it ol the hand 
(see tin. S 7 , |i lit:!), d'liis conviyoi cairies the hriipictlcs o\ei the 
loadino st.ioe ol the lni(|uelte I'actoiy to the louer chute, doun which 
they sliih' into the lailw.iy waoeims 

Both chutes are inclined at about (..a down to the lower end, which 
is held upwards with a. radius of IdOO niiii. in inder to correspoinlinely 
diminish tin'velocity of the sliding hi iipiettes heloie tln;v are taken 
from the mouth of the chute hy the loaders who stainl in the waeeons, 
T'he lowa'i' chute is liuilt up of .seAeial parts 'I’he front part, lianas on 
two chairs, the up[)er part, at the roijf of the loading staoe, i,s led over 
two rollers, and the hack overhanoitin (.doe is loaded hy weiohts to 
balance the w'cioht of the chute. In this way the chute can eusilv he 
raised or lowered according to napiireuieiits 

The wire-netting hands intended for eoine\ing larger hriipiettes, 
each of 5 kg weight and iihove (up to ahout I I kg ), are correspond- 
i^ingly broader, particularly when four or still more blocks are produced 

ISf, 
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and ilclivcn'il ut, onr coiiipri'ssidii t)y means nf toej^rli..joint jiresses. 
rim same a|i|ilie> to (lie simultaneous ni'oiluetion of a larye numlier of 



I' n.. 81.— 'i i.iloloit lonil l.it I.uei' hilijUi'lhs Ilian II Tiu’li'i I'Rss null si i.ijiitij^ .11 r.ilinnnn HI 

small blocks by means of a reMiher. lint more jiarticnlarly b\- toyele- 
jointi piesses For tlie latter, conveyor bands up to about |■2(IOmIn. 
ill breadth find application (lie. X.')). 

Fie. 84 shows a band conveyor in front ol a larec 'I'ielcr press 
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imiQfi^l^s'AND BRIQUEI^NG. 

jvliieh pusliuK dll'til it f'mir l.■ll■;;(■ liri(|iu'tt('s in a orosa sn-ips after 
every eciiii])i'('SHii)ii. 'I’hc band is set in nintion by iniains of a (lall 
clmin and tootlied wheels froiiL the main shaft of the press At 
the riel.t is a sei'apiT ai'raneciiient with movable cross bars, to 
which are lasteiied still',si|iiare leather discs whose lower edors clean 
luva.)' the ontstandine pdee.s ami other waste from the l)ri(|nette.s 
tP'axelline below 'I he leathei' di.ses soon ert their ed"es tnined njl 
and then act badly, they must (herefore be tnined or leiait \erv 
often, I’robidily sheet-metal ilises or wire brushes would act nnieli 
more etlieiently. 

Durino their motion on the t ransport bands, I he In ii|Uelles, w Inch 
are delir ered more or less hot, cool (low n .soiiiew hat 'this is eoadK to 
he desired, .since the liloeks iinl\' attain the neeessar\' strength anil 
ri;;iihly b\ eooline when the bond haidens loir I his pin pose the eool 
.seasons are n.alurail\ more l'a\oni'.able th.inahol snminer The New 
Jersey rnii|Ue|tnie ('o , lirookimi, New \'iirk,' use for the eoohny of 
heated eoo b|-i(|nel les t hree steel plate-eon\ eyors arianoed under e.ieh 
other and Irarellin;; in opposite directions, and on which the brii|nettes 
fraael a total distance ol .itll ieet (about ItiS metres) behne thev are 
shill, into the sloiaee bins or loaded into (he was^ons 

Since the laree brii|ueltes must he eared for as niueh as po.ssibli' 
durini; loadino, they are carelnlly stacked one by one ayaiiist and next, 
to each other in rank and tile in the railwav waeeiins (.si e I’kate II ). 
Aceordine as larep blocks in small nnndier, m- a lareer number of 
smaller blocks are prepared, three or four attendants (usually yonno 
workers loading boys) are iei|Uired to remio e and stack (he hriipieltes i 
jirodneed by one press, I lowe\er, sni.all eiiliie.-d and e;;i; hrii|nette.s do 
not rei|uire this. They are allowed to slide directl\ into (he waoeons, 
ships, etc, from the hand eonveyors o\er divided loading ehnles, as 
will be seen Irom (ios. 8.5 and 8(1. The loader has only to take care 
that the waeeon is filled nnifoi-mlv and is pushed forward in aeeord- 
anee with this object In addition, he has to etreet the raising and 
lowerinj; of the chute. 

The wae;;on on the extreme rioht of lie. 8(i is ipiite fully loaded .■ 
with cubical hriipiettes, and has been pushed aside. 

With regard to the loading of eee hriipiettes in .sacks for oversea 
transport, enoiieh has already been said. 

Weiehini; the loaded wabkltons is most conveniently eirected at the 
loading stage during the loading by means of an automatic arrangement 

^ IH-moidhhj Bnllfkn of the Amerimn hist, of Mining Engineers., 1907, p. 796. 



this way time and ex[)i.'nsn are saved ))y i)l)vialiMj; use nl ntlie 
arrangeiiienis inr tlie pili'jiose oi weighing and lor possihle unloading 
jgl excess or loading np too small ipiantities ot hriipiettes. 
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KRIQUETTKS aNH IsmOtJElftKO, 


B. STORAGE OF BRIQUETTES. 

Ill cusi s 111 ' iin iriMiillicii'iit .sale lor lini|iirtt( S (ir ii ili’licii'iicy in tlie 
nniiiliiT III’ wiiy^yiins, it. Iiccoini's ni'res.sary to ston; l)i-ii|Ui;ttr.s so as not 
to inlci't'i'ii' with (In' luiiniii;,' of the lii'ii|U(itt(“ factory Storiiyc is not 
to he lirsircil c\rc|il in the case wlii'ii it is necessain to ell'cct a ccitain 
amount of after ih \ me li\ eva|ioration of w atei fiom la ii|iielles pi oilueisl 
from moist iimllieil coal, heeailse it ini loililees speei.il stoi aye costs since 
the III 111 1 let I es must hc I ransjioricii to the .stole, ami. « itli the e.xceptioii 
of eye ,.|n(| ciihical hi ii|iieltes, ha\e to he slackeil h\ li.unl ill reeiilar 
heaps or rows 'I’he expenses of lo.iiliny therefore .ire extremely liiyli 
In ai III it ion the hrii pieties always siifl'er .iiiil lose theii yooil appear.iiice 
more or less, iiinlcr I he cai r \ iny to and fro and sloi my hy the ernmhiiny 
of sharp edyes 

With fheoh|ecl ol keepiny the cost s of si oi my .mil loadiny as low 
as possilile, and to priweii), ilepreciaI ion m \ahie. il is recomiiieiidcd 
that the conveyaiiee ol freshly plessed hi npielles to the stole which 
should oin loiisly have as favniiiahle a situation as possilile, as well as 
the suhseipieni earri.lye of the blocks fiom the sliue In ihe i.iilway 
wayyiiiis, is best eirecled hv hand convevois simil.ir to Ihe loadiiiy 
hands ah cady desci ihed 

'rills is cai I ied out in ipiile a leli.ilile iiianiici ,il the (iliickaiil shaft 
of the l''ieiherriich von lliiiyker ,'s|einkohleiiwei he 111 i’olsch.ippi I, 
iSa\on\, for example \ hand l■oll\e\ol iniiiiiny the whole leiiylhol 
ihe lo.iilmy Irack lakes when loadiiiy into wayyoiis cannot lake 
place iiiimediateh the hrli|nettes conimy from I he press .iiid c.iiries 
them p.ii I ly lo a liy'ht roofed storaye pi,ice situated close to I he l.actory, 
and a second h.ind coinevoi wdiich stretches .na oss I he w hole place at 
riyht anyles lo the lirsi conicvor lioth ends ol the lianie lest on 
rails liy means of small wheels very much in the ni.inner of a t ia \ elliiiy 
crane, and hy this means it can he iiuwed hackw.irds and forwards as 
reipiiied. In this way Ihe Iniipiettes c.in he con\eyed nieehanically 
exactly lo Ihe spot where they have to he stored in rows parallel to t he 
eomeyor Here they ari‘ taken from the hand hy hand and laid down 
If later they slionld ha\e to hc loaded on llm railway, the loadiny is 
eH'ected hy the sami' hand conveyors, which aie then caused to run in 
Ihe opposite direction. The Itands are driieii electrically. The whole 
arranyenient has proved very etlicient. 



t.OADiXii ANI> STOliAIlK dl' llltK.iUmKS, 


lit! 

C. POWER EQUIPMENT, OPERATION, AND MANAGEMENT 
OF BRIQUETTE FACTORIES, 

Till' [lowi‘r i'i|iii|imrnt, 1)1 ii liri)|iii'tlc \m> i k'^.ill mi’Id-i 1 to (In' sciciiiiii),' 
or u.'i.sliiii); piniil iil' a |■lllll'■r\ is olil.iiiii'il rnnii Um' oi illiiiiry lioili'i 
lil.'iiil, I'll', III' 111)' (•I'uii'al sl.iliDii, limy as llio pi.ml is 

ill i\ I'll IIV strain riiyiiirs nr rirri i ir iin ili n s In i rrriil I iiiirs I hr lal Irr 
llirllioil liiiils Iiinrasiiir appllr.il inn nn llir uril kiinwn Irrliliiral anil 
rriiiiDliiir yliniinls ll is alsn liniiy appllnl in nlilri larlniirs Ki‘- 
liintriy siliiatril liiii|iirUr \Miiks rri|iinr ill (In- iimsl a sprri.il siiiail 
straill-iinilrl pi,mi, ll tilry raiinni pmsllil^ hr rnnilrrlrii (n a rrlltial 
rlrrtiir stalinn 

Till' piiwrl' llsril anil .lllrllilallrr III In nplrllr hirinl Irs Mil Ir.s .Irl'nlll 
iiiy I n (lirir si/,r anil rniisl rilrl iniial ai I .inyriiiriil lir( « rrii rninp.ii .i( i \ rl\ 
Wlllr lilillts. hi till' I'nilnw illy srrllnns "('nlilpirir ('nal rilli|llrUr 
Works,' "Tlir hrnnniin' nl' ('nal-lli iipirt I my ,mil “('nal I li npirl I my 

St.itis| 11 s,’ niiiiirinils arrnimis nl (lir pnwri npiipiiiriit, ilidiny, anil 
attriiiLiiin' nl’ a niiiiilirr nl' lii'iipirllr larlniirs, paitl\ I lliisl I ,iti ll arr 
yiM'll anil will I llrl rh n r hr mini Ini hi'l r 



SWH'ION fX, 

COMPLETE COAL-BRIQUETTE FACTORIES. 
MINE POLICE RECULATIONS. 

A. COMPLETE COAL-BRIQUETTE FACTORIES. 

In Uh' lolldwinj;' ;i iniiiilKd' ol sclccli'd small and lai'^^c, iiinstJy 

rccciil and (he l.itcsl, lirli|iirtl(' I'actniias, with iiiori. nf less diltiacnt 
(ii|\ii[)nii‘ni, a.i'c di‘SL'ril)cd and rxplaiiii’d by ilkislralinns 

]. Small brii|Uc(lina plant wiib Imatini; nvcn, steam kimadrr.s, ami 
a ('oidlinlial press 

As \'m'y clearly simwn i)y lie. 87, the mixture nl' (sial and pitch is 
cnnveyi'd l)y means nf an elexalor aial .a, wnrm ((inx'eynr finm a pit 
1,0 the central elmreine ojicnine ol the hi‘ali]in oven, wlmi'e it is heated, 

• h'ied, .amt e.ai l ied to the steam hneader hv means of a second worm 
conveyor, to reach nltiin.itely the disirdmtine box .and C’onllinhal pre.ss 
by w .ay ol the lowin' opening in the kneadel', 'I'lie linished, eonipre,sse(l, . 
and disehari^ed hriipiettes slide on to a band loader, which eonveys 
them to the railway waeeon. 

II, Ih'iipiettc I'actory with steam superheater, larne steam kneader, 
ami two Coiillinhal pre.sses t.Sehnehlermann X- Kremer ,system). 

The arranecment of the factory is obvious from tie\s. 88and Si), and' 
the explanation ei\en on p I!).!. 

III, (’oal separator, washine' plant, and bii(|iiette factory with 
three heatine ovens and einlit Cimliinhal pre.sses at the Zeche llanenheck 
of till' .Miilheimer Tiei'e'vverksvereins (1‘hlte I.). 

The plant Imilt h)’ Selniehtermann & Kremer, Dortmund, in 1904, 
for a daily output of 800 tons of coal, is housed in four special building.'), 
which, however, form a cohesive, though lengthy unit, and is equipped ' 
in accordance with the following rcijuirements 

1. It shall produce jiieccs of coal of 80 mm. and upwards, wliich - 
will ))e loaded directly into waggons with the addition of mixed coal, 

2. The nuts of from 4 to 80 mm. must he washed, and the 'pieces 
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UltlQI'KTTKS AND imiQUETTINO 


ffinn 10 to IH mill, sortoil into and lo,idl'd in ['onr oradnn, wliilr tin' trains 
of 4 to 10 nini, ai'i' to 1)1' addl'd to tin' di'y-.siovi'd small I'oal for liriiiin't- 
tino pni'jiosi'S Ari'ordinyly. I In' o|ii'i'ation is arranni'd as follows — 



(ii) NVyoi'fi/ion,—'I'lu' raw coal coming from tlic sliaft at tlic riylit 
liy incans of a cliain-wa'U' is thrown on to the sici'cs (- and H hy the 
tipplers A and I! On the sieve C the coal is sorted into the eradcs 
0 to SO mm. and above SO inni. The lirst eraile (0 to SO mm.) falls into 





COMI’LKTE CaAL-lUU(,»rKTrK KAri'OiUKS. 


i!tr> 

t))(‘"^torai^c' pit 1\ uliilr I III'pii'crs (SO itiiii )ip\\ ;ir<ls) are coiiv r\ mI (o 
tli(‘])i<-kiiii,^ liainl !'\ The 1) seji.ira(es (ha cnal inin I'mm 

0 to II I III. and l?o iiiiii iipwahK ^i.ido'^. ho\\,'\er, aie e. iti\e\i'il 

to the [lickini; hand I’’ to he ad<led lo tile [tiecrs ol‘ Coal lie|n|e Inadlll'^ 
Tha ,se[»aiation nl ( he aoa! on (he >ie\e niias (lie ol)|ei'l. (il'-l (.f eoil- 
\ i'\ the dusl I ‘I 0 to 'Jo unit ( o (ha hand h’ and ol ean''ini^ I lie coals 
ol Jo nim. and n[)\\aids (o fail on i( in older (o allow ol a ron\eiiieiil 
elaaranea ol these coals tioiii (ha iniiie 

Tha pitM'es of coal fioni the shwe, mixed wilh (he nialeiia! from 
I ho .sie\ e I >. aia con \ cyi'd (o t he load iim hand (i, atnl fi oin t hc' rliieet ly 
to (he ladway wao|_^n,n^ aftm' [aevious |ii(kitiyon ihehand \' Tha 



shah' [licked out is lilted into mine l-aitows h\ means (i| a hiii'nal 
Claim 11 and retuincd (o the shaft h\- (he < hain-w’av 

(/') llns7/M/(/ /Vo///.--The main snji[ily iTwator .1 hits (In* coal, 
W'li icli has to 1m.‘ siihjcci e(] to 1III ( her 1 1 ea I nient, I roin (lie store [ n f lx on 
to the sieve K in llm washety. This sie\i‘ si'yaiafes (he line coal of 
0 to 4 - mm li'om tha( ol 4 to -SO nim d he hirnmi l.ills <iti (he, le'mov- 
iii;^^ shoNcI L, wliile the latter passi s on lo (he sie\'e .\, which separates 
it into live ;4iadcs. Alony^ W'lth water, (hese l!o\v fo (he setllini; 
niacliinc.s to N'', ol which f.o N' sei ve (o wash llm (irst four 
l^n-adcs, wliile X'and \"dcal with the wasliino of (he lifth yrade. '(’he 
washetl coats ol nuts I to 4 (low tom4her w ith water (o a. Jtadin;^ siiwe 
0 in Ollier to si'jiaralc tln'in into the lour classes ol nuts wdiieli aic 
reijuircd in commerce, d im difleient ckisses of nuts are eoii\ey(‘(l from 
till' [loekeis below' the sie\'es to windiiiy^ chutes wilh the ^o'eatest 
po.ssihlc care. Xuls I and J. howswer, ha \ e pie\ iinisly to pass o^ t'l- (Jm 
piekine table I’ or T', where' the coats are siihji eted (o a final hand-pick in|,c 
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HRIQI'ETTES AND l^UI(,>rETTIND. 


Tlii“ iiuls flout llir |H)clM'fs (o (Ik* railw.i)' wai^^LToiis hy 

ilicllll<'(| aliutcs, liljl, Iia\(‘ |o pas^ oli llh'il \\,iy "V*'! dosr sir\cs, nil 
U'liicli (Ik'V ah' .s[ii iiikl'''! wuli Ih'sli walnr. 

Tim .\n ') waslir'l mils nt 4 - to ]() Hill) llnw alntl;;' Willi Walnl'nil 
to t li<- aw iHi;iii:^^ i;tiUnr w laH r (Imy a IT (i i a irird and <mm ird In (la 
ITllloVal slin\r| L, all'rafly inrilt Inilt'd Tn^H'tlli'l will) llm dl'\-v|i'\rd 
line <-nal llicy am tlaai ddiNt-md cidirr (n (lir stnra-^r linxcs fni mi- 
nii'dialc Inadiiii^^ !iy i ai! or (n (iir katid conx t‘ \ < if n, so I hat tlnw can In- 
,su])[i!icd fn (hr a(tiiai;c low'cls T of (la* la itpi'dlini; plant. The watci 
ninnnii^ awa_\ limn thr iliainiii^ sic\ca and (he aw yiiltri llnw^- 

into llie diaiii (i Ini e!.)i itieat mil. The slina's wliah sftile mil aie 
III trd tn t hr iinppn \\' hy (1 le i ‘ |r\ . 1 1 oi \ lilt rd W It h pel I’m atf'd lillekr|s 
Kl'OlIl the hnppri' the Hllld IS dtaWII oti llltn Uam^nlis aial deli\r|id |( 
the hmlei dmiise The clear watei is tai'-ed I’lmii (Im siitiip t" the 
washer^ liy a mt.iiy [iiinip 'ITe yaiietir wa^he(l nut tia\els h\ way 

of the ekwatni \ (n tlje hnppei \, f| ntll wlliell it is diaWI) nil )nln 

(rucks and 1 e( Hilled tn I he sh.ift W’atei'used fm spiiiikliiii; I he nut,'- 

flows into a small enmhiited sump and is lifted (o the settling sump (’ 

by the rnfaiw pump X 

(a) liriijii' lh‘ Fiiclonj ’ - The coal ft)i' h) i(|tirl t lll^ is diaw n from (he 
towers T alal scraped on In (he hand h hv means nf (Im mtatiim (ahie 
0. The hand (‘oil\'eys it in the ele\a(nr e, whadi eariies it (n the 
hoppei <1, Imm which it is di.iwn oil' hy the ic\n!\ini; {.d)le c and 
scraped oti' into (he nnsiim womi /’. 

ritch IS hlnketi in (he stmir hleakef //. I’alK nil h' (lir cle\a|n| h 
which lilts it (n the dmin(c^M|nr /, wheic it is ^mund (<> dust Tim 
ermind pitch hills into the Imppcr /, 1 rmn w hleh the (|uant it \ ietpiii< d 
as addition is di;.wu oil' into the womm nii\er hy means of the 
jawoU'iiiit table / d'hc mixer winds (he coal-[iitch niixliirc to the 
(‘ic\atoi in. which lifts It into the ho[>pi‘|- ii 

r>y means of the re\ol\iny distiihntine <jisc //'.situated nndei the 
Iioppci. lln‘ !nii|nct(iny materia! is distiiiiutcd (o (he three he.itiiiL^ 
(>\(‘ns //' to o' in such a way that is supphe<l diicctly, while and 
o'‘ are sujtphed from tln‘ hand conveyor ji. 

In tlie hcatiuT oxrii the materia! is warmed sulheicntly to diy the 
mi\tui(‘and elkect the fusion of thv pitch. The material (Ik'Ii (r.ivcls 
from (}n“ o\en in the cieht worm coineyors ry' to 7' to (he kimadeis ol 

’ Tlie .tii'i iniMiie ]il,iiit el Illl^ l)n(|Ui‘lt(‘ t.e tei w .is urll IT I hr <!olnl'ia inn 

of the hi Hjiirtliiie 111,Ilia i.il, aie fully it!u<tlatcd and c\]i!,mu'd in Sr. lien \ .ihe\r hy 
lig^. 'J'2 ,uiii 
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,inrl llir (WO t“\(''Mo| i)\rlis o' .Unl <0 r.idi snji|.l\' 

(Wo j)l csvrs, \\ lillc ( ||{M'rnI h‘ o\ rll - - ’ l! sfl! ->11 j t j )| !< •«, j'. Ull jH <'vsr - ! |r| c 

(hi- iii.itri lal IS f 'iii[)i‘ossr( 1 int o i itii |U< 11 - I 'I k w w li idi :ih‘ 

rai n< '1 l)\ I hr I'niu haiitK '' I' > s' aial da-k <1 dii ref 1_\ on (hr i ail 

In an oidinaix lull da\'s \\-iikiM'_; ihr total oiitjuil of ihr riL(ht 
jU r^s.'.s Is ahoU( ofM) (. Ills of (Ini^hnl hi U[l|rt [. s 

’I’hr WOMII ao|i\r\o| / With tlir rlr\ato| s, i'\rs lo]' |hr possihk' 
slip] >1 \ ot st I aii'^r coa Is w h irh ai r iM I Ml d 1 1 ) 1 hr w oi ks h\ tail 

Thr au \ 11 la I \ ( on \ r \ OI r m I hr pit idl ( rl |,i | O' rolin s I III O n .(' wdirll 

(lir pi iiHipal roii\r\oi Is daiiiaL;rd I'hr ^pai < inid<a (In |o,ii h 11 s( a ^r 
is iisri i as a I at idi si o| r 

('/) Thr -rpaialoi |S (hl\rii I Iri I | n ,i 11 \ , whlk thr ir 

iiiaindr] of thr iiisiallalioii is diniii h\ two I'olhiian Iwin -I,am 
riM^'iirs siinalid 111 .1 loiiimoii shop h.'IiiM'l I h< s|o|, 0 N' I o\\. 1 ■, T and 

llir illlMII',; [ikllll Marhlllr 7 (r\hndr| .'IMl mm dlalll'lil h\ lid) 

mm si t ok r 1 / I I'O, a hoiil I '>( t 1 I 1' ) d i i \ < s l h< w .ish iir( pki nt , w li ilr 

mariinir / (ivlindri loll mm diamri.-i h\ 'ton min s||,,!^,' i, Ini), 
^d'olll 'jNO Ilk) dtlMs |||< kinpnllr l,(i|ot\' llolh rii'allirs ohtaill 
llirii s(( ,im hoiii a I oiiim"ii hoika plant 

I\ lai'jiiitlr hirtin\ wilh a siipiih'al't and a ir\ol\rt pM'SS 
1 \ I adoli ! 'm''S. ) S\ st < III <>\ thr I a a II MSI h W ' l'_p -rh I ! a nil IV rl m'Ik'II 

Ma - h I IP n la hiikcti A k ( I k s , AI kdi I a d la i lit 

Without fiiilhri ( \ pla iial loll, t hr a 1 I a Ira iiiriil 'll this small hndoiy 
is r\idnit horn Ims IM) and !M and lip Ilow di.mtam on p ‘^00. 
Amoiii; ot hr)- 1 iiinns, t hr plan show s Imw I Ip- la Ppir| tfartoi \ ( an hr 
sUilahK rximidrd h\ ihr ii'ilioii of a S'rond puss and lualn in 

( oi la ->[>1 aid iiiLi out Ian IdiiiL^^s and I hr oiil put, o| a Ixait A I ons I a hpjrUrs 

prl hour douhird 

\’ I a p jUr( lr fact oi V w it h strain lahk duri s, siipri Ip at'r, and two 
I r \ ol\ rl ]a ( -SI s ( ^ radon -1 hiss, )_ foi a Iota 1 hoM 11)' out I ait ot 10 t lais. 

'I'hr hippirttr fart'a-\ limit hy (hi Z'at/.rr laMrii^irs/.ari uiid 
.MasrhllP'IlhaU .\ k 1 Irli^rsrl jsrha t ( loP (hr |■'trIhrMl \ llui;^kr| SlrlH- 
kolllrllW <■! kr /.\\ Ihll^k (hlr-d'Ul I’r'^n'ai), .lll'l pUt lllto op'l,l(|on jn 

IhO:', is ilhistiatid hyl'lalril, li^s. Id and ‘1,‘J and Ihr (low diaytam 
( p Tip' aii.itiL;' luriit a IP I nii't hod of w "i k inr is as lollow s - - 

'I'hr waslp'l hiir coal {lat iiminoiis) iciow S mm -.iiain lioni (lie 
ip'il^dihoui iim I la urn washing plant is ron\ rmsl to i )p roa I stia r, (ly. Kd, 
aho\r thr sttMin di\nm (ahir 1) h\' a Ikiuiii 'hainin'_( hand In (hr 

di \ '■) it [»asst o \ ri 1 lr \ rt) t a hi''s lira 1 1 ' l h\ lip '' \ lia ij -1 st ram 1 11 an thr 
rn:;in( s, I's nio\rd sjaially hv (hr st n i ri s alt'i mil rjy 1 Kan tip-oulsidr 
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to tlio invidr ami liom llu- iimnlo I'l tiio oiiNido, ami m lifl.'d I’lom iIh' 
lowi'vt laMr |o till-coal lii'jipci' 'I' l'\ a cohmooi in an Mon ,s|ni| 
Fioiii the I'uniicl cha|ici| oull'all of ihc ho|i|.ci (he coal lall, on (o 
(he aci a|iino tal ilc (li;^ |)2) ami p.mNi-, mi to the im \ iim \\ m in 

Only uhollt a |icl cent, of [Mich' IS lci|Ullcd I'ol' the [II Oilllel loll ef 
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lilUQIIKTTES AND liltlQUETTINU. 


and IIh; di.slr ilmtiiiL; worm S„ to tlir steam kneadei' of (he two i'e\(>lver 
presses (^'eallo]l-l;llsse), wliei'e it is tlioioiielily kmeided and sulijeeteil 
to the action ol' siipei heated steam at ahoiit 200' tl After compi'ession 


(.’(nil (IiOnt re(i 



Hill, cLc. 

^h'lvd. 

I 

I 

Hollfl hnllHO, 




iM.Jppor 

il 1i Id II ^(1 

I Ilf ((hi! ifjdiiW ( 1 , 


'I'oWi 1 \\()i 111 I (m\ (’} cj 6 


1^1 tell Hi lull.[I''. ] Il llVt I}' M 111 111 /. 

I I 

I’lU li mill // 1 

w il !i (ii'-li iliiti"i. ('(m1 }i'']i|'( 1 w II II ili'tiil'iitot (? 


M1 sum \'<Ji III i. 


Wtttfi la lilt (. 
Steam lidilfi y>, 

I 

Sttam. 

1 

Suinilieiilfi f/. 


Ill i'|iii Itiiii; iiialfi lal 
Dmiiilimiat"! /i 




Sl. ,1111 kiK ,lfli 1 III) 
Il \ |ii\ I I J'l< "• II' 

1 

I 

ItiKjllfUcS 

ikiiiil e‘>ii\cyur 


H.iilss i) \va|.m'',iis (/, 

'■ Mun -lia^'i.iiii ’ ot biiijuetto l.u ton (I’m'' 90 aixl 91) 


the linished l)rii|iletles ar'e conveyed to thi' wayeons by a iiaiid 
coijvi'yor 'I'he maeliinery is driven by a sinele-cylindca- sti'am-eiiyine 
of (!0 ll.l>. 

—Karl I of dll' (wo presses whieli can lie operated sininl- 
taneonsli', lias an hourli' oiilpnt ot about .0 tons '1 lu' laiye press 
delivers at eaeii stroke si\ briipiettes of ^ kyo for domestic purposes. 
The snndler press deliiers at eaeli stroke, four hriiiuettes of 1 kyo for 
consumption in locomotives. 



BrujuHles and /hi 


[I’l.AlB 11. 
















With a j<i'"liict i-'U i>l' ah')Ul IlMiDO loiisi.r hrh|iit‘llt's \»'i aiiiiniii, 

()| niamil’.i* tmr aiiii'iitil in .*> in »l mai ks jx'i inn .n’i nulllo 
till' |II UTS n|' pllull 'Ihl^ llU-hulrs tln‘ msl nl’ lnaillll_:;, llu' Irl.iluJy 
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Iiiilv\,i_y 

“ j'inU ih.i-'i.tlli '>t ill-' !<I 1 -|N. It- fn t'Sy nl lln' 1 ImIi- III ' lUilnktr M- Ihlv'Uil' UWCllvH 
/II IUli;;L (I »H -t- I) I- ;.'i<'ii) 

rxtrll^lM- II'IIHIIS (ll:lliu l\, I," 111.: sl.'.'llll l,ll)|.' 'iVi’lls .'lllll III.' |jl .‘Hsrs), 
\M‘II in llr|il rcilll inn 

\'l. I!i iipi.'Uii I'lU'tory with lirc-linil.'.l .liiiin diin iind two 
ri.vol\r|- [ii'csscs (Moihl II), ucfoi.lino to tin' mov ,s).s(ciii of the 

Zeil/.el Kis.'lioi. szerei (I’llto III ) 

I loin l\'out|Mit ■ iihoiil l.'ilousol I-hy hii.|U.'lh'H 
Tiw W.itcr eoiilnil ..I tll.•<•.Ml may I,.-analiiny ii|i to 20 |,.a cent, 
anil the M/.i' of the yi.iiim anything up to l-'l nun 


I 

Nil III! I\ II' .(-I* 1. 


|;,n'v.i [II. Ik, luvlni :,)k, 
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llItlQUK’ITES AND liHIQrE:TTI.\(:. 


(, Mil III ('<1,1 1 is l■l^ \ .itril liy ( he rlr \ .itill i' (u tllr III i| ipri' /). IVolll wllicll 
il is [iiissi^l t,i (III. (Ii\iiiy ilium il (Zmlzri- l'iiM'n^irs/,.|is's [l,•|(^■nl) 
I|ili|i' Iiiiil'iiiiiily liy (lir (lisl I iIiiiIiiil; (iililr r st.iiiiliny iiiulri iirat li 
Till'rlia atm i i I'miA cs 1 he rilal ilriril to a pm- cciit moistill'u iii(o tlir 
(■oiiibiiinl liopprr /, lioiii wliirli it is passi-il to thi-wonii mixoi- / li\- 
iiirans ol' tile ilistriliiitiiio talilo // 

III till' pill'll crllar, pitch is lii'okcu into jiicccs ahmit the si/o of 
the list, ami convryi'il to the eraek'ei- i liy the elevator h It is hrokeii 
into pieri's ahoul the size of hazel nuts anil also passeil into the iiiimhi; 
... hy means of t-he ilist i ilml illy taiile helow the eiaekei. 

The eoal pilch misline is now passed to the disinleyr.ilor L\ wheie 
it. is liiiel v yi omul anil passed on to the hopper iii hy the eon\e\m I 
lly means III the dist i ihiit iiiy lahle a the mixed iiiateiial is deliveied 
on two sides Iiilo wmni eoii\e\iirs e, which convey the iiiateiial to the 
lell aiid Iiyht. inlothe steam kneaileisy and the revolver pusses p 
Idle lllllsheil hliipletles ale leliloMsI from the [ilessrs aillomaliealK 
"Il I" I he hand eonv e\or /', vv Inch cai I'ies them to the lailvv.iv loadiii" 

staye 

^11 lii'iipielte laelmy with three steam tahle dlieis and Ihii'c 

l"dTh' I .I piesMs of the Tlylel s\stelil at. the State pit ill I'ppm 

Silesia {leys lit to 1111) 

d'olal hourly oiilpiil h") tons hriipielti s of 1! and (i ky vveiyhl 

d he whole ot the llllellial eipiipniellt of tile hlliplette faiiorv lilllll 
"11 the easlelll held of the St.lte mine (Kyi. i:eryins|iektion I, 
Konlyshiilte (I-,S ) in |l)()(i-()7, was provided liy the MasehineiihaiM 
Aklieiiyesellsehall Tiyiei ol I liiishury-.Meiderieh, while the huildinys 
were elected hy the \ er. Koniys- mid Lam.i-liutte Aktieiiyesellsidiaft. 
Ilerliii ( Koiiiyshuite section) 

I’ll iipiettes aie ]irodiieed from small llaininy coal varyiny from 
O-l.'i mm III yiain size, ohtained hy the dry tieatnient of tin* eisil as 
deliveied ill (lerhard. I leiiil/.maiiii, and Sat tel separalms 'I'his iiiatei i,il 
contains on an averaye from It to 10 per cent of moi.stiire, and diiriny 
the spi iny and summer ol IPOS could he pnridiased at a price of tllOio 
h'.ijO marks per ton The hindiiiy material employed is a hard pitidi 
whose nudtiny-poiut lies hetween (iO and 70 (i. It is addeil to the 
coal ill such (plantities that the resultiny hriijui ttiny iiiateiial contains 
li'om 11.1 to (I 7 per cent. 

d'he |iiteh is delivered hy the (tie ‘rs(‘lilrsisrlii.’n luililni- iind Ktiks- 
wnkt'ii \ktn'iiwi‘.sflls(‘li,iU Im'I !in, .itul is nMi;itl\ (tktainrti Ikhii tke 
K'lksaiisUilt /al)i/r Its Diicc is JkS to oo niark.s ikm- Ion 
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BRIQURTTES Avn ISItIQURTTINO, 
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roMi'LKTK (’o\i.-iti{i(^»i rri'i; i viToilirs. 
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Tin' cniiiplt'h' I'l.int I-' >>i .1 ,|s 1', i|lo\\ S Till' l.ilJ (1 m‘ 

li.lrk colilaitls Ill a'Mlthiii Id ill,' rd.il r"[i\i'\di, \\ tm li i, ,-ih[;llr)i 
at tlh' in lidiil dl Us n.iiidu lin- cd,il stm.iud .iiid '-npiilv 

• “"III al t li<- (d[) 1 )cld\\ w liicli Is I Ih'dn Iiiu I (" ’Ml ii,-\l 111 t Ih' \ aj'niir 

liii'' \\1im1i Is i-aiMrd tijiwaids ,i( tin' karL la lln' idwn s(dii'y is 
■''itnaud ihf intyiiii; |ilari! Idi cd.il .md pil* ii as Will as llir itiain 
tMiisiiiissii111 dill' idWi'i- stdiay.' sliun at tlir l'i"nt (diilants tin' 



Fia. '’C — Tilt' -uiiii In 11''f,ii'l')i V'if l\iiin/'-!'iiil'i'O S Siilionl'l I''('.n |i;' L>0) 
s' ill' 


disinfect,'ilois, tlio cli'vatois Ini tin' l)i njUrl (iiiatciia), tin; stnain 
kin,idi'is. and (In' lanjinttc prr.sst"^ as wdl as (lif woiin nnnvt'yors 
and loading; kands din- Utt(‘i iiin over tin; ntwcicd kmilinu stann, 
wliich is lanil in IVonf towards tin- i-ail\vay In small oiitlnnisrs on 
tin- riydit-hand side ol' lin; kiiildin^^ in I'lonI o|' the coal conva-yors 
descrilinO an- to 1«- found the motor a, driviny^ the wliolc jilani, and llin 
inana;^n*r’s ollic*' //•. In hont ar'- (In; two slo.un siipei In-atejs n, and on 
tin; left-hand sjih- of the hinldinj- is tin- pitch store. 

Tn detail the operation itf (he plant is eirecifd as follows-—Tiro 
coil dus(. is for- (In; most part delivered into waymms at the pit (op, 
(ipped mid the stoiayn' hopper- and falls from the lower mouth 
into the co,il elevakn- It. Jn addiLnm <aljout lot) tons daily is Ijlown 
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l!RIQi:KrrES AND ItRIQUETTIN’O. 


a pipe 10 cm. iliaiiictci' I))’ mcaiw of air at 0'2 aims, exra'ss 
prrs.Mii-c. Tlic cliaator lil't.s tlic I'oal du.st up to the loot' loft ami 
(Iclivoi's it llir'oi|o|i a .small liop[ici'pio\ idi'il with a hliilc, on to .a l},iml 
convi-voi' c. |■||llllillo the whole leiieth of the coal Ihjor Thi' hand 
(•onve)oi' disliiliiiles the coal [lartly with the aid of inciim-d sci.ipeis 
info thi'ee he.aps, durine f\dl wockine cif the faetoiy, whieli an' jiiKd 
U[) aho\'e the thcee .ste.am I,able diiia’S (lln.sse-'i'iyha', see pp. HI Sf). 
Ill laicli appliance, with the aid of a sticrer, the coal ^ mo\ed liom 
above downwards In tlie welblinow ii niannei'. and by means of the 
steam led thvouith the hollow tables at 4', .itnis above atinosplnaae 
pie.sMiie it is di ied to I to 2 |ier cent moisture. 'I'he coal is thoroneldy 
mixed, and linall)' allowed to f.dl into the hoppia' / situated below, 
while (he steam eivaai oil’escapes into the open iliroiieli the stack < 
l'’rom t he hoppia' / the co.iI passes on to a revoK ine t able (disl i Hint or;/). 
whei e it, is SCI aped in i eyular deliniTc ipiant ities into (Jie, cm i espondino 
worm con\e\airs and mixeis A At (his point the eombination with 
the pitch ociairs. 'I'he li.'iid pilch is lirst biokeii up in (he pitch- 
breaker I standing in the pitch store, then ft is lilted b\ the veilieal 
elevator /r on to the band conveyor /, which runs alon^ iindei (be 
roof of (he oroiind or press lloor and diseharees (he pitch into the 
receivei.^ of the two so-called [litch di.stribiitors. 'I'he.se deliver it III 
the proportions alieady stated into the woim eonveyois, which 
carry it to l.he pievioiisly described worm mixeis and eonvevois 
li situated at riyht ancles, where the pitch and dried coal are mixed 
tocether. 

'I'he coal-pitch mixture thus obtained is delivered to a disinieyialor 
'll. from each worm mixer, yround, lifted to a steam kneader/iby an 
elevator o, subjected to a thormioli hiieadine with the aid ol super¬ 
heated steam at 2x0’ to dOtt < from the supei heaters r. conveyed to one 
of three (oeele-joint presses r of the latest. Tieh'i' type (see p I .sS e/ .o ip) 
by one of the worm conveyors i/, and linally conipres.sed to briipiettes 

The linished hrii(Uetles [lass on the loading bands s to the railway 
waeeons for transport. At the pre.scnt time their .sellinc' [irice is 12 ob 
marks per ton. ■ 

The [ilant came into regular operation in I’ehruary ItlOS. The 
capacity for out[ml is returned as 45 tons per hour, or 400 tons per day 
(!)-hour shift), with three [iresses in operation. 

At present, however, only two presses are C(|ui|ii)ed and in opcia- 
tion. and have an hourl)’ output of about dO tons [ler hour. 

(due (iress delivers ,'it each compression eight briipiettc.s, each of 



COMPI.ETF, roAI.-mtlt.iUKTTI-: KAn'OniES, 
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k*;. I lie (illter [iiess ileli\ers ;il raeli inut' 

!M'Ii|Ue( (es, e.li'Il iij (i e wel^hl. 

The iiinlor uliieh lime-, the u liele I'.iel , ii y e:i n eel lei .1 1 e 'jstl || |' 

at (lOtKI Mills, hut III the Iiieseiit . . . eenei.iles _’ll(l II I' I'm ||„. 

''|•e^.ltlml III I he I u o [11 esses Iheeesis jiei kiiuwall heui ainmiiil In 

•'! 70 iii.iiks 
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.ili'iiii fiO )o 1 
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■e' lee 

I" I isii I ie|iii III . I 

These l.lhnlll eiisis me In he leymdeil IIS \e|-\' InH, 

I‘ llrt hei, I he use i il lie I n Ii 7 |h l cent [ill eli is ni it sel|‘, uni 1 u|sii ill 
enlll|,,ll isiill \Mtll (itllel r|)|ie|' Sliesiiui lil|i|llel|e fllelunes, Vel siii,||| 
ill mil'ei|Ueiice o( the Ihormieti ihyiiie nl' the mw eoul. \\’i[h iiii 
liver,lee pill'll [11 iee of .'U iniu k,s [ler toll, tile I'osls only iiinoiiiil, to 2 21 
to 2 2h iii.uk.s [ler ton of In iipiettes On the olliei limnl, I he use of 
Iresli steiiin lioiii the hoileis iiisleinl ol wa.sle steam from the enyiiies 
iip[ieiiis to he less emiioiiiieiiI, mill i.s only oee.isioned ny ,s[)ei:iiil loeiil 
einaimstmiees. 

The total Cost of the iiisliilhitioii amoimts to iilO.OOl) murks of 
wliieli 1(10,000 marks lull to the erection of tlie huikiines, nml h''!O,000 
- marks to the internal Ci|ui[iment. 

The [limit has not heeii in o[)er;ition loim enough for a iletinite 
O[)inioii to lie oi\en on the I'llleieiiey of its ei(ni|iment anil a specially 
nselnl ri'iiort to he maile on the maonitmie of I he total costs of i miniiio 
and repairs, 

U 



J>«*.S!l)linjS8 AND imiQUETTINO. 


Virr. JlnVin.tto fa,.to,y with four tootle,joiut prcs^rs-Model II 
Sf.IiiiiMiir pal,.Ill .111(1 siipi.|.|„.atcr (liira. 1)7 („ 100 ) 

'"""ly W tons l.ri,p...|,„,s of ;i'io 4 k,-., <„■ 7 tton, 

iinipii.tli.s ol (i to S ko 

sju'hjloos ^f>^««l'i'>onhau Akli,.no..s..lls,.|iart ,l,.sio.,, 

the ilosl.n, is to permit the wo,kino of ,lie 

^ ,n twospsW^^ pn.:,seon. 

. «t,t„t,,s a eomph.fe u.nt, ami eo.iscp.ently th,. possil.ilily of l.ino 



... ''"■''7 

,s,.,li.ii, Soil,, ^ I , aeo. 

.■'I'le to work will, half of the plant is attained. Further, it was 
assumed that a nnxtme of two kinds of coal would he worked up ■ 
<'<»i.s<spiently, two coal hoppcs, each of about 22 tons eontmt wit),’ 
d.s rdiutnio tal,l,.s below, are ar.-anoed for each system. It is also pos- 
.s.i.lo to produce d- to .td<o. biFpiettes with one systen, and (i- to.Sdeo 
'•nqaettes with the othe,-. Since d.-yino is not ca. rled out, the coal 
must not contain moi'e than 5 to (i per cent, moi.stm-e. 
lirielly, the method of manufacture i.s as follows:— 

Elevators o lift the raw coal into the di-nm sieves h, which separate 
out thecoai'se pieces over Id mm., as well as the fo,-e,Vu mat,‘rials 
Eeluw the drum .sieves arc situated hopper.s cmlin^r i,| y ehutes 



COMPLETE COAL-ltliUjrETTE FACTORIES. 
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liRIQUETTEf? AND BRIQTIETTINU, 


pi'o\'i(l(Ml u'illi c'l'sirii; liy iiKN'ui.s of wliicli the sirvol coal is 

introiiiiccd lllll■l'^.llcly into llic lioppcrs c (lijf !)!l) 

Till' |iitcli, winch is stoicil in a cellar, is hrokcii into pieces of the, 
,si/c ol nuhs liy means ol the jiitelnljicaker e, then (I'ansfen'eil into the 
(lislnleyialoi'.s ij hy the elevators f, and reaches the hopper h in the 
form of line ihist. 

Ilelow the hoppers e and It are placed the distrihiiline tallies il and 
i, ivhieh l.ransfer the coal and pitch in the corieet proportions to (he 
worm mixliii'es j, which in tarn convey (he mi.xtni'i' to the disin- 
leei'alors I: The eronnil mi.xture is i-arried liy the elevators / into 
(he hopper lit, and liy means of (he distrihutor ii. standing underneath 
is tiansfero'd'to the steam kneaders /i, partly direct and partly hy 
till' woi'in conveyois (I. Here it is ti'ealed and tlioi'onyhly 
kneaded under the action of superheated steam at ahoiit 
:{()(> , 

'the material ready for pressine is (hen conveyed to 
the toe-ele-joint presses 1 / (Model Ik, Scliuriny patent). 
'I'he linished hrii|Uettes then arri\e at the helt eonve)'or 
leady for loading in wayeons, 

l,\. liriipielte faetoi-y w it h steam kneader and two eee- 
1 ^, loll pres.ses hy I lani'ez-Zimmermann ik’(‘o. (fly 101)' 

This lirm of Monteeau-siir-Samhie (I’lelyinm) has hiiilt 
sereral plants of (his tyiie foi' hiiipielte faetoiies prodiieine I'oe hri- 
i|iielles, and atso for several Westphalian mininy companie.s, 'I'hediiie 
is ohtained from the steam-eiiyine <t hy means ol (he (ransmissioii 1 . 
'I'he mixture of coal and jiltch is conveyed Irom (he distiihulor h to 
a dlsinteyrator c, where, it is linely yround, (horouyhiy mixed, and 
eleialed from a imrsonry charyine hopper to a larye steam kneader 
(iiKilii.fi'iif) hy means of (he elevator c. 

After (he hriipietliny matirial has been (horouyhiy stiried up 
under (he action of superheated steam, it is removed from the hottom 
at both sides to worms/, which convey it to the distrihutiny (aides (/ 
of (he two eyy-roll presses It. The rolled eyy hiiiplettes slide down 
chutes into railway wayyons for trans[iort, 

X, Anthracite and coke hriiiuette factory of the United (ia.s 
Improvement tki., Philadcljihia, at Point Hreeze in I’ennsylvauia.- 
This plant, illustrated by tiys. 102 and 1011, is one of the latest and 

' Xiukrihtin. datntiiAif’^iU, \ul. ix., 1!)05, pp, usil uyi. 

- I'l W'. I’ai'ker, “Ceal Hiiipn'tliii.v 111 llie United Suie^," I'li-Dmttlihj BuUdin of 
the Aiiiiiiiuti huldule of Mmtwj liiiijiihcrs, 1907, pp. S07-bll. 




COMI'LETK OUL-lilligrETTK KM'TcHIES. 


‘2i:i 

Ih'-'t Ilf till' Hill \rr\ IIIIIIII I I 111-- 111 li|Url ||‘ laiii'lli'' rSNllIlL,' 111 

tile I'liitial Slati-s ll|i III (hr |.|( -rill |i IIIIIIMII |'|I 'ili-’i -li t) Tllr I 'lillril 
(ins liii[iui\ riiiriit ('ll. wiiik U|i ,1 iiiiMilir I'l Mii.'ill a ill 111 .irll r (iiiliii) 



and tlir .|llrlii'lird l•.ll^l■ i niitailiiiir Ill 7 [in rnil roal-lar jiili li i.l.laiin d 
in a.ia Iiiaiiiilarluir and iisr tin: In ll|ll'■lll■^ ni llmii- nMii unik.s Im llm 
prodilrliiiii Ilf w.iii'i i;as dim [ii'i[i'ii I inn "I aiil In arili to rnkr \ ai ir.s 
with thn i|iiantitii:s of iiiatniaLs a\ailalilr al tin- Iniir In Nn\riiilii:i' 
loot), foi- I'.xanijilc, tliirr paits of i.nlin wrrr addnl to Uvn [laiK nokn. 





















COMPLETE fOAL-li]tl(.,rKTTE EArTolilES, 














cdMi'i.F.TK ('OAi,-imi(jrrrn' f\OT('! iiFs. 


' in 

from till' lilippcl- :lt till' lll'tli'lll "I «llicll l( !■> t |■,■lll'l|’^l Iril In llm .llllu- 
iiiatu-Mi|i|ily l.ililr (', .-iiiil liiiiii Ill'll' ill iiii',i',m'i'il i|iian( i( h| i,iiiU In 
the lil'rakrl' I) anil |iaill\ illlnrl min llii' rlia|n||m hn|i|ii'l I'i III Inw 
till' cni'-lii'i. 

A SI'('null I'li'vatiil' lllls llm niali'ii.il ai|i| i|]'n|is it iilfn tin' iliviim 
(Iniiii !■’I'”. Till' iliii'il mail Mill m limiilini with llm iliml I'miii llm 
(Inst cliaiiiliri' (I I r nf I 111 ' ill mi , I'll 11 mil in llm rliai ^inu lin|i|ii'i II IT, 
hut. is auaiii I'li'Mili'il ami sliaki'ii iiiln (lin I'niilaiimr ahnM' ilm iiiimt 
K K' h\ limans nt a shaking sirM' All llm rnaiM' nialriial aliirli 

will lint pass llm s|i'\i' /, ili'lli'i'li'ii hy an iimliiii'il liilin /,' hark In 
111!' ('I'lislmr 

l•’lnlll llm rnniml's|ia]iril hnllmn nt rai'li rnniaiimi' llm sirM'il diii'il 
nialcnal is ill aw n nil' mi In llm aiilmnal ir sii| i|il y I ahir . 1 , 11 nin w liirli 
a iimasiiii'il slii'aiii llnus millniiiall\ niln llm iiiim'I K A( llm sanm 
lllim an llnhl'llki ll slirain nt lli|lni| |lllrll is Ini Illln llm Irll sll|i|il\ I'llil 
111 ' dm Wniiii nilMI' llil'niiyli an ai rill al nl \ lisnl limasiiMliu rnrk lint 
slinw null III' illiisl I al Kill 

Tim I II I I'll IS 11 hi a nil'll in snhil In nkni iiii'ri". 11 mn llm I a r di'.l ill.i I inii, 
Is |iiil\I'I isn| in llir inli'li-lii'raki I I,, linn ''li'\aliil ami slml iiiln IIk' 
lil'yi' 'li'.iiii-lii'alnl |i|l('li lank M \, wlii'K' il iiii'lls l''iniii tins lank 
llm iiinlli'ii jiitrli IS iliawn nil' ai'miiliny In i i'i|ii ii riiii iiN inin llii' small 
steam 111 , ill'll \('ssrl n, In w liii'li (In' nmasiiiMy rnek alii'ady di".('i lin'd 
IS all.mlmd. 

Tim w a nil, ill ii'd ami |inl\m isnl rnliii rnke iiii\lilie is imw, almiy 
Ullll till' lllnlli'll |il|eli, llinlnimhh' IlllM'd ll|i III a s| e,| ni-|arki't n | iiiiM'I 
K, kiK'adrd, ami nil discliai ye is dnidid iiiln Iwn sli'eaiiis w Iik'Ii ai e 
di'live I'd tn the sn|ijily pans nf Iwn pi'essis I! h", wlii'ie Ike niisliii'e 
cools dn\sn TIK' pn "i s ,l|e nf |■'lenell nlieni. Tlm\' ph'pale eyy 
hi Kpii'l li's ami ('iii'i'V 11II '111 Illln sliakIny sii' \ ("I ,S S', wlmie hinki'ii pmei s 
and line waste aie I'l'innv nl. Tim hni|m'lli'S pass on l,n IIk' In.idiiiy 
hands T 'I" nf wii'e-ni'll iny, uliieli Iravi'i upwanls and slinni llm 
hi K pK'tti'S eil her illln I In' w a yyiiim I(I nr tin' hi ns \ \ . (hi tin' ^\'ay 
llii'\- lime tilin' tn rnni and tn se| |‘’i'nin (In' Inns V \” the hinjin'ttes 
arc lillnl into larye liaiiddiarinws W \V' I'm cnii\eyance tn the yein lalnr 
house 

The hieakiiye i^nd wash' li nn the shaklny sieve S S' is can ini haek 
to tin; ehaiyiiiy hoppei II ,it the nvil of the dinr hv im'aiis ol the 
coinejors X \' Sievi' wasli' floiii the hinpli ttes taken fioin (he heaps 
in the store is lillnl hy the elesalor \' to the oiil.tall of the mi\ei, wimie 
it assists III the cooliiiy ol the healed iiiivliiri'. 
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BRIQUETTES AND BRIQUETTING. 


XI. I’rotili'inH in tlie ,scliiTri<; of coal-l)ri(Hii‘ttii)<; pituit.s. The 
MiwcliiiiriibimaiiHtalt I himlioldt, Kalk, near Kolii, issue, in ease.s where 
in>|uii'ies an! sent to tlieni, the follovvii\i^f very appropriate i|UCslion 
stiei'ts, which, w'lien answered by the orderer of a biTpietting plant, puts 
tin! firm in poss(!Ssion of tlu! re<|uirements:— 

1, Nature of the crude material. What is tla; kind of eo.nl ^ Is it 
of the natuni of a llaming, fat, or smitliy coid ’> 

2. Moisture content. Is the coal dry or moist? In tlie latti.u’ ea.se 
how i^nrat is the inoisturo content ? 

8. I)(!erec of Iinene.s3. What is tlie greatest gi'ain sizi' of the 
material to be briipietted ? 

4. Output. What outimt is to be obtained in 10 hours ? 

.5. Weight. What weight of individual briipiettes has lo be pro¬ 
vided for—} kg., kg., I kg., 1 kg., 11 kg., 2.', kg, 8 kg., .4 kg., (i kg., 
7 kg.. S kg., or 10 kg. ? 

(i. Space conditions. If a com[)le,te new plant is projected, a plan 
of the position .should be sent; otherwise a free-hand sketch, with si/.es 
of the existing buildings, indications of the transmission provided with 
the number of revolutions as well as a statement of the hmse-power 
available for working purpo.se.s. 

7. Railway installation. Altitude of the ground-lloor of the build¬ 
ing above the upper edge of the rails. 

8. Iluildings (for new coii.struction). Are the buildings to be of iron 
construction, bi'iekwork, or completely of timber ? 

!), Driving power. Is a motor already provided ? What is its de¬ 
scription, position, power, and number of revolutions ? What are the 
measurements of its driving pulley ? Or shall the firm provide the 
motor, and of what kind must it be ? 

In cases w'here a steam-engine is rc(juired, wdiat is the highest jier- 
niissible steam pressure in the existing boiler, and what pressuix! is 
usually available at the place of use? Or shall the firm deliver the 
boiler, and what fuel must it be fired with ? 

10. Experimi.'nts. The.se are only necessary when the practice 
or cai'lii!!'e.xperiments have not provided the firm wdih expi'rience of 
the material to be bri(|uetted. In order to determine whether experi¬ 
ments arc nece.ssary or not, a reipiest is made that 5 to 10 kg. of the 
raw' material shall be sent along with the preliminary in(|uiries. The 
firm will then supply the information whether a test compre.ssion 
must be made or not, and what ([uautity of material is ro(pnred for 
the test. 



COMPI.ETE COAL-liRIQIIElTE FACTORIES. 
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B, INSPECTION OF MINES REGULATIONS. 

TIhiv aic no .s|H’ci.il [lolicr ri‘oiil,iliiiii^ I’or i'(ial-lii'ii|iii'|(ln^- I’.mcIoi ii'n. 
How(‘\'(.'l', in.-lMiillcli AS dll' l.iltri' I'llni lii'liiii;,' (o ininini; coiiiii.'iiiii's, 
Uicrr aro ('(■il.'iin iiiinr [lolicc rronl.itions of a ^o'lirinl iialiiir to uliirli 
tliry iiiii.st, ronforni 

In till' Dortnnniil .Minilio ('oiiuiiissioirs ilislrirt, tlirynrr [inoiilnl 
lor in till' .Mini' liis|ir('(ion Dn'iri' of llir ' 2 S||| Man'll l(H)2 on tin' 
"Woi'kiiio I’huil.s at ('olliri'ii's," containi.io jin I iiiriil nilrs on "hay 
Installal.ioMs ' (I ) as wrll ,is on ' liollns anil I'iiiyinr.s ' In (lir 

reiiialniii"' ilisti iris ol' I hr I’l iissian M nnno ('oiniiiissiuii.s Mini la I i ry illa¬ 
tions air rnrorrril. In tlir Kinoilom o! .'s.isuny llinr r\is( sjin iai Miiir 
liis|irrlion hrri'rrsl’oi inili\iiliial la i'|iirl tr « oi k.s. Tlir Sa\on\ lloanl 
of .Mini's ,it I'Vriliri'o (111 (hr I2lli Mairli |!I(I 2 issiinl on llir li.iMs of 

,').'| and .all of llir llriiri.il Miniiiy l,.ius of llilli .liiiir ISli.S Ihr 
follouiny ilrrirr for tlir opriation ol a I'o.tl la ii|iirllin” kirtory at 
Z\\ ir.kaii '. - 

I. 

1. 'I'lir room in mIiii'Ii (hr powrr iiiarliinrs air siliiatnl miisl. lir 
C'onnri'Ir'd with tlir otliri looni.s in Ihr farloiy hy iiir.ins of .siriialliiio 

aj)|ili,inrrs 

2. Jlliiiiiliiation of tlir farlory rooms miisI, hr rlh rtnl hy olnw- 
lamp.s, which iinist, hr siirioiinilrd hy a ydass olohr and wirr-iirlIiny 

'Ihr rlrrtiir Irads, I,mips, and marliinri')’ Iniisl. roiirspond 
r.\actly with tlir .safety irriilatloiis of the Institution of (Irriimn 
J'drctriral i'!n"iiirris. 

4. Arranyriiii'iit.s must hr providrd to show at any timr the 
prr.ssiii'r or trm[H'r>itiiir of thr strain ll.sial lor hratiii" thr dryiiij; 
airanrrinrnl.s 

5. Furtlii'i' ai'iaiioriiirnls must hr inadr to liindrr as laras [lossihir 
the formation of coal iliisf oiilsidr the appaiatus. 

(). Inside those rooms of the factory in which coal dust can he 
deposited thr hraiinrs of rotating parts must be provided with auto- 
inatie lubricators. 

7. In the rooms of the faef ry snllicirnt sjirinklers, easy to set in 
action, must he arr,iii"rd in such a iiiaiiner that at any time every [lart 
of thr factory can hr subjected to a stirain ol water. 

* K. Tri'iitow, “ l).»s tiukrUirrcn ilcr .Stiankrlilrii im Kuiii,l;ii;ii.1i .S.n li.seii," Sachsen 
Jahrbuch, 1907. 



220 


HR1QUK1TE.S AND RRIQUETTINO. 


IT. 

I Till: llnor oi’ till' jiri'ss-liousi; iiuist lie sprinkled with wiitor 
<!aily. All I'lMiiiis ill the I'aetiiry in which the development of coid 
dust, takes place must he cleansed from dust in all its parts at least 
once a week , (he dust must also he removed from the hollows. 

2. An order of sie'iialliiio must he laid down, for wliich purpose a 
draft of the following siynials must he arranged at the very least:— 

(1) The operation of the driving engine commeiice.s. 

(2) The engines are to he sto[)])ed (halt signal). 

(df There is a lire in the factory. 

The siynal ol'ders must hi' made known on tallies near the sienalline 
appli.inces 

,\s soon as the daylight hecomes had, the plan's where workers 
aiI'employi'd continually miisi. he illuminated siillieieiitly If (his is 
not elli'i'led hy elow-lamps, safe(.y-lam[is only musl. he I'lnployed. 

I Smokine must he prohihited in the rooms of the factory. 'I'liis 
order is to he made known hy notices at suitidile places. 

.5 h’or (he remainder (he [leitinent ordi'i's of the (leneral Mine 
Inspeetion Ri'eulations of the ‘2nd January lOOl.aiid particularly the 
p.iranr.i[ih.s hS, ‘21, 27, and dO, ari' also to he ohserved. 


Ill. 

liefore dll' heoinniiio of thi' regular operation (he t'elsnit/. Royal 
Mine Inspection must he informed in sullicient time for a pre\ious 
ollicial lestine of the installation to take place. 



HKCTIOX X. 

THE ECONOMY OF COAL-BRIQUETTING. 
COSTS. 

TiIK <'ciiii(iiiiical sui'ci'NS 1 ) 1 ' lii ii|Ui't! ni” is iii i .il il' I)'! niiin il mi I iu' 

Dill" liilllil li\' (hr riisi. of (hr I ii'-t.il lal ii 'll ailil (la' (ci(al n isN rl (hr |ii" 
ilurtioii 111' hni[Ur(trs, liu( ahu\ r all hy (hr riisi of lla' law iiia(iii.iK 
I’m-hi iiiurltiny (roal ami |ii(rh), ami mi (hr olhn hami hy (hr -.1111111; 
[il'irr of thr Ir ii|llr((r.s 

'I'hr ros( of (hr |ilaii( III .1 hriini.-dr farloiy, r\rii iimirr siiiiil.ir 
(■irrillilslallrrs ami siuul.u- (‘I|iii|jiiiriil, w ill \ .11 \ m rm ilili^ In (Ir- |a ir.-s 
of iiialri lals, w .lors, ainl (‘mill i( loirs ol (hr inailo-l a( (lirlimr ol (hr 
rs! 1 Ilia tr or rolls! I net loll, ol 1 1 11 a ho .in-oi 1 1 111 y (o roi 11 jirl i( loi 1 a 1 ii I ol I ir t 
hiisinrs.s roiisiilrialloiis, -o dial (h-lliil(r liyliir-. raiiiiol hr ynmi 
l'’iirUirl', thr riisis of |iroiliir( imi of hrii | llrl I rs iim Ir r ( hr 01 1 1 ir im I ho. h 
of iiiaiiiifart 111r ami iiiaiiaia-iiinu, air iialin ,illy .siih|rrt lo ni'.nn 
\,iiM(iotis, iiaiiirly, arroiihiiy (o (hr ainoiiiif hn lii|iiiila( imi .iml [laynm 
ilhrirstoll I'l- > osl of thr 11 isl a 1 l.lt loll. t hr lllllliy lillris lol ro.llallil 
him I my iiiali 1 lal (|iilrh ), w.lyrs, .1111 1 so on Thr loliow in ; 1 s( niialrs ol 
costs, |)io(its, ami lr\rllllr,s h,i\r thrirforr mil) a collilll loli.ll \aliir, 
tlii'V ron'rs|'oii(l I'oiiylil) to (hr a\ri.iyr comhtioiis foi IIIIIS ami ran 
th.'irfoi-r hr tahrii for tin- inrsmit ami (hr imar fiitiiir if ,sii|.|ioi Inl 
with soiiir caution, hill iiml siiilahh' .illowancrs wlini consii|ri,ihlr 
clianyrs take place in this or th.il lartor In othrr irsprrts, as in all 
other industrial install.itioiis, the pr.ilit and uwriiiir of ,i hiiipirdr 
works iiicir.iscs w illi its si/r and 1 iut[)iit, since, not only lai yr w 01 ks are 
relatively chrajirr in limt costs, hut they also make h'-ttri ns.- of the 
appliances and workers and admit ol the possihilily ol clira[)rr inanayr- 
liient.and since, in addition, thr yrnrral costs of the whole nmlrif.ikniy 
to wdiich they belong are distrihiitrd anioiig a kir”er nuiiihrr of units 
of productiou. 
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BRIQUETTt;S AND BRIQUETTlNCf. 


A. ESTIMATE OF THE COSTS OF PLANT AND ERECTION OF 
A COAL-BRIQUETTE FACTORY WITH HEATING OVENS, 
2 COUFFINHAL PRESSES, AND BOILER-HOUSE TO YIELD 
FROM 100 TO no TONS FINISHED 3-KG. BRIQUETTES 
IN 10 WORKING HOURS. 

I. Cost of Plant. 

1. fur two double O-ke. pro.s.s( s with liciit- 
oven, enj^dne-lioiiKe, .storage tower, inixine 

room, in inii.sHivn^ niiisoui'y, witli iron-work in 

the interior und iron-woik roof eon.sl met ion . -1.0,000 m.'irk.s. 

2. Iloiler-lionse willi niiissi\e outer \v:dls, imn roof 

eirder.s, end slieet-iron eovei'ine for well . . 0,000 „ 

d. A nnis.sive el\;ind)i‘r . . ... ti.OOO 

•k Ste.-im boiler with SO si|. nietri! lientine .sui'blee 
for .-i pres.Mnr'(! of S ntins above atniospliei'ie, 
with co.'ii'se anil line adjnstment ready 


bi-ieked in ...... II 000 „ 

.l. 'rile complete meelianieal appliances, with excep¬ 
tion of the [ires.se.s . .... 40,000 

(!. Double ,'t-ke. ('(,nliinbal press .... .'>0,000 

7 I’or nnfoieseen eirenmstaiiees and linisbiny oir ‘2,000 

'I’ol.il 10,7,000 mat ks 


fn tlie addition of a briipielie factory (o a snUieiently poweifni 
exi.stine boiler [tl.ani, llie sum would be modilied b)’ the .sums shown in 
2,ti,anil 4 20,000 marks, and the total would (hen amount- to 120,000 

marks, 'I'he cost of installation of a two-press brii|nette factory with 
•steam superheater and a laree steam kneader, instead of the hi-atino 
oven, is .about 1 •7.000 marks lower, and amounts, with a special boiler 
])lant, to about 12.'),000 marks; without the boiler jilaiit to about 
110,000 marks, 

II. Costs of Production. 

((t.) Net Workiwj t'lw/.s,—On the basis of the costs of installation 
Ljiven for the two-pre.ss factor)’ with heatine oven and boiler jilant, 
the following are the working costs on an ample seale for a yearly 
production of 100x300 = 40,000 tons of Hni.slied briipiettes. 
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1 ciJi :iiir] li.jiinLlhcIl ' ot (‘..^1 <.| j.l.illt, ri. li fi \>rl Colit , 

ill- I i'-IImIs 10 p.'l .'-■111 n! 1 10,()M0 111 itKs 

J II i\\ 111,lit 1 i,il I--1 l-iinii- ilin^' .il.iiii 

('0 0-11. l-ii-jiu Iiiii^ i) ( J„., o.'IjI. Ill 111.' j.K- 

'liii li-'ii t-f ill .it s TiQ tiKiik'. • |i! I (-111 

(A) ‘JlOO jilti-ll (-7 ]'( I (■-■III ot iht- ]iloi|lUil<>M III 


l'i!.|iji 11. lit 10 in.uk^ ‘ ju-i tmi . 
dlkci'i’ U.ior.— 

1 liii-jiifttf (7 7 i 0 in.iiks |>fi <l,i\) k-i tlOO 

M'llklM” (|;i\s . . ... ‘Jlk’iO M 

1 and lioilt'i .iltfiii! lilt (fi GO iii.iiks) . . l(.^o 

'i lilt'll -111 till' j>U( h "Upi'Iy ami im\itiy pkint (I ‘J5 

iiaiks). . . . 

1 iii.'in at (In' luatiii^ iiM'ii til lilt' siijit I In it. 1 

(1 Jr> iiiaiks) . . I'j;:, 

L’tilt'll ,if I 111'iii'rsMS (G Hi Ilk'.) . 2100 

til-iy^ltii Iti.iiliiio (2 26 iiiaiks) . 00-0 ,, 


I 1 men ,l( a tdl.ll W.IL'e "I 
1. W-iikitio iiiati'M.ii-. - 

('0 I>(illt I (Oil 1-|| lle.llllie liir l-ollt I •- alltl lie 11 III e o\i n - >| 
Slipt 1 li-Mtei , Itioc Oais ( [I( I (dll (-1 I lie III I.jii. I I, s 

I't'i-iut t -I ) .it S .'■>0 111 11 ks |-t'l t-HI 

(/') 0:1. It'.iiiiiie \\.i-.ti', aijtl ollit 1 III il( n ik' 

6 UcpaiiN and leplae- in- nl'. 

G Ki ii.iiniiid , o>,t^ .... 

T-.td 


Vi III \ 

M 

11.OltO 


I’el t-t|| of 1 
r.| t-pl-'I I. ' 


M 

(f lo 


2.57,16o 7 I'fi ! 

! 

81,000 i 2 so I 



16, no : 

1 

0 '-2 

h,6U0 ! 

<)• >.6 

S,.60(| ] 

0 06 

2,7cU 1 

(1 11*1 

1,G:o ! 

0 06 

‘6;6.(Mi() I 

12 17 


Afcurdiiii^^ In tliis, llii' jnu(MMists ol pi (hIucI mu iii in-I woi ki ui^mmisI. s 

- ( dliV,()()() _ _ , ... 

Iliuntlllt In - 1 - I 1 in.U KS ])cr Inn (.1 I in (i Hot los 

nO.tKM) ‘ ' 

Tl-rlr not iiicoiisiili,|Ml)li' miiiiiiiliKli' in -■.■lusi'd |ii ini-i|i;i|l\- li\' llii- 

iiioli \ ;(lnr wli icli li;is Itri-ri I al\i ii lot' I In* lii (ino co-i I. \\ tin li .■iloiio 

iiccoiliits lor 7 iii.-ii'ks [-or l.oii (.f liri,|iirUi,s. I! I Ills bo .siililiiiclI'cl, 

Uio loliil oo,,l s of niiinur.iotni I'ai-■ oooii lo bo I'ilT — 7 l).'t 1‘22 iiiaik.s 

(on of lii'i(|uoUos. 

Th O liitliti jinitinii nl' this I'alls tn IIm' oosf, nl' tho pitch, whirli ;it (h(‘ 
C(>ni[)urativcly hi^di pitch piitM* of 40 iiiaiks per inn which lias Ikm u 


' For Inini-ialion of llm t-Oal of the nml.ilialn-ii .6 j-ci ciiit Inm l-ccii lakcii 
Jridivithially, lakini' 2 jmr ctnf. It-r lioiidnif.p', I pci cciil fm llm tioilei'. and 

7 percent, for the ctimpletc inccliainiMi appliaiitc^, nn liidind ihe ],i(.s^e,., with jcLMnl 
to tlie coiiijiaiaLively •'low k-pecd, tile tot;il amt-iiiit for Inpiitlatinn \volk.^ out. at (ITTt), 

. wliicli coric-pon-U cloddy to the o per ( cut eueii aIio\e. 

In the liOWi-r Hheiimh We>tpli.ilian tlmlnct the appioxiinate value td the '-mall 
coal for lirnputtnig in tlie }e-ir 15J07 aniounle'], per ton, to 6 77) niaik'. (haid <t-al), 

8 5(j iii.uks (smithy coal), and list) marks (hit coal), d’he amount nceiied heie, 
therefore, (•orie.s])ond.s to the prii'e of Miiitliy coal, winch m 19it7 foimi'd alimi.st on per 
cent, of the total coal brujiieltetl {see ]i. 2-11). 

^ In till* ye.ir lOnT liie piite of pileli varied from -lO on to 39 maik'^, actMinling to 
the .statement of the Coal S)iidn.ate (ibuL). 
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nUIQUETTES AKD BRIQUETTING. 


iiisert.(‘(l. woiks out at 2'SO marks -2.'! per (’(‘ni. of th<‘ total iici work- 
iii;^ costs .iml (iti)! per cent of (In; costs ol’maiiuf.-ii-t uri'. 

L.'iliour costs I'orm tli<' in xt liiolicsi item, but at 0 .Vi iiiai k ]icr ton 
ol' liriipictfcs only form lit! per emit, of the costs of mamifactme. 

Of cmirsc there arc many olilcr liriipietti' factories wliich in tlin 
operation of two pi'c.sses employ more workers than have heeti specilied 
ill the above list It remains to be (letermineil whether a larger 
niimlier of labourers is ab.sohitely necessary nniler the jiriwailino 
spm'ial eonihtions of the plant, or wliether a smaller number couhl be 
managed with here and there. 

Ill any ease, such works have a coi'respondinely higher wayes list 
which, howevi'r, aeciirdine to the foreyoine; account, even in an iin- 
fa\onrable ease, cannot rise above 0!) mark per ton of briipiettes 
during the full wurkiny of the factory. 

With reeard to the I'emaiiiine costs, sjiecial attention should be p.dd 
to the \eiy moderate amount foi' I'epaiis anil replacements (01)!) mark 
2 I percent.), for which the iniusually small necessity for lepaii's in 
Hi. (toiillinhal [iresses and heatine oMii is responsibh'. ()ther 
s\'stems of [iresses ai'i! not so fa\ouiable in (his respect, and (he same 
is (o be said of the superheater’. 

I'korii the forei^oine, the lone known fact becomes e\'ideiit (hat. the 
econonw and r'evenrre of coal hr ii|Ueltiriy de[)eirds irr the hryhesl, deyree 
on tile heiyht of (he pitch price and the amolint of pitch used, and 
depends pi ineipally on the bindiny m.at.ei iai, as has ali’ead)’ hi’cn iiime 
fully worked out in the discussion (p. 2.S c/ .so/) in .Seelion II. (see 
also 11 ii.'i). 

(h) Tdhil Xi'l ( 'o.s/.s,_- 1 11 addilion, the following must be reekoni.il 
with till' net workiiie eiists — 

7. Till' .salai-ies of t.he stall'of the bi'iiprette factor’}’ . and 

.S. 'I’he poi'tion fallini; to the factor’}’, of the ei’iim.-d costs (ad- 
niinisti’ation, iiianaeonrent, otliei'ta\es and ehai'yes, and so on) ol the 
whole works to which the factoi'y lielone.s. If the amounts loi’ 7 and .S 
-- -I'eckoned liielr—are taken tooetln’i’ as about 0 5 in,ii k, to which is 
added OO.S tnai’k foi'ronndine oil, the total net costs of I-ton briipiettes 
amount to 12 17-f O’o.S 7 < mnr'/i.s. 


III. Profit and Revenue. 

d'lie staiidai’d [ii'ice (p. 242) lived by the llheinisch Westlaliseheu 
Kolilenst’ndicat for l!)07-8 amounted to — 
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r>ri(|iu‘tl('S I, l.'T'T.) murks pi'r ton 

11,11! 

III., lI oO „ 

It Clin be taken lioni tlie I'orej^oine list ol' net eosts, witli the relaluely 
iiieli [)riees of coal and jjileb and IIk' use of 7 per cent, piteli, tliat t.lie 
bric|nettes produceil ar(; of 1. cpiality. 

In tins ease, with 

A sidline price of . . . 1:! 7.7 in.arks [ler ton, 

A net cost of .... 127.7 

\ [irolit of .... 1 mark [)e|- ton 

will be obtained. 

d'liis prolit appejirs to be moiln.ite, but with a. ye.arly production of 
tiO.OOO tons always yields .a yearly Jtrolit of .‘It),01)0 m.ii'ks, <‘(|ual to 
about 21 [)er cent, of the e<is|,of the pi,ud. (140,000 marks), wdnidi would 
conse.|nenlly be p.iiil for in about li\e yisirs 

\Vi(b a lowin'price of pitch, smallei- pitch ,nddition, and so on, I,be 
prolil. is (•oriespondinely hiolici', winrii is mori' closely worked out in 
the followine 

B. INFLUENCE OF THE COST OF PITCH ON THE PROFIT. 

'I'be following fable shows bow the production of I ton of briipicttes 
is l,a.\ed with a jiilcli adild.ion of 5, .7). ti, and .so on up to 10 per cent., 
and c pitch price ol lid, .')f, and .so on up to 411 marks [ler ton. and shows 
the ereat deei'ce to which brii[nettine is inllueiiced by the cost ol pitch. 


U il,li ;iii 
A()<!ilioii 

o(, pd 





M 

a riio 

-.1' 





Collt 

33 M. 

31 M. 

35 M. 

3b M. 

37 M. 

.58 .\1. 

39 M 

10 M 

4! .\1. 

12 .M. 

43 M 

' 

M 

M 

M. 

M 

M 

M 

M. 

M. 

M. 

. 11 . 

■M. 

:')•() 

1 1)5 

1 70 

) 75 

1 .d) 

1 .V5 

1 90 

1 96 

2 00 

2 05 

2-10 

2-15 

5 6 

1 H15 

1 >i7 

1 9-5 

1 9S 

2 035 

2-09 

2-M5 

2 20 

2-255 

2-31 

2-.565 

fi-O 

1-O.S 

2 04 

•2-10 

2 16 

2 22 

2 28 

2 34 

2-40 

2-40 

2-52 

2-58 

I) fi 

2‘i45 

•2 -21 

9.-97.5 

‘2 31 

2 105 

2 17 

2 535 

2 60 

2-685 

2-73 

2-796 

7-0 

2-31 

•2 38 

2 J5 

2 52 

2-59 

2-66 

2-73 

2-HO 

2 87 

2-94 

3 01 

7-5 

2-175 

.) r,r, 

2-«;25 

2 70 

2 775 

2-85 

2 925 

3'00 

3-076 

3-15 

3-225 

S 

2 (U 

2-72 

2 80 

2-88 

2 96 

3 Ot 

3-12 

3-20 

3-28 

3-36 

3-14 

s 5 

2-805 

2-89 

2 976 

3 '00 

3-116 

3-23 

3-315 

3'40 

3-486 

3-67 

3-665 

9 0 

‘2 97 

3-06 

3-15 

3 24 

3-33 

3'4'2 

.3 Ml 

3-60 

3 69 

3-78 

3-87 

!*:• 

3-135 

3-23 

3-325 

3 42 

3-515 

3 61 

3 706 

3 80 

3-81*5 

3-99 

4 085 

10-0 

3-30 

3-40 

3-50 

3 60 

3 70 

3-80 

3-90 

4 00 

4-10 

4-20 

4-30 


Unusually hieb pitch prices obviously make the jirolit ipiestionablo. 

In order that the work shall not altoi'ctbcr be without prolit or dis- 

15 






continucfl, in sncli tiincH it is nnstuinai'y to assist matters by reducing 
tlio anioiint (jf piteli addisl, and in extreme cases to carry tliis so far 
that still serviceable, if not such bigh-(|uality, briquettes can be pre¬ 
pared. Under certain conditions a portion of the pitch is replaced by 
rosin (ji. dl). IJiit usually the (|uestion resolves itself into choosing 
that smaller (litch addition whicli can prevent a considerable incre.usc 
in the pitch costs per ton of bibiuettes. The table provides a rapid 
method ol deeiiling this point. 'I’o maintain tln^ pitch costs at 2'.S m.arks 
p('r ton of briipietles, the additions and corresponding prices of pitch 
mirst Ix!:—per cent, at Ti marks, 8 0 per cent, at -io marks, 7 0 per 
cent, at fO marks, and so on. 


0. ATTAINMENT OF LARGER PROFITS. 

Firstly comes the isjiisideration of a diminution in the price of pitch. 

If, foi- (!xani[il(!, the price of pitch falls from tO marks to marks 
per l.on, till' pilch costs per Ton <if brii|nettes, jissuming tlu' saimi 7 
per cent addilion in both ea.ses, abate from 2’cSO marks to 2 -tr) marks, 
and eon.sei|nently tb(‘ costs of mannbudnre of 4'22 marks (p 222) (if 
till' whole of the remaining en.sts are iinelianged) are redneed by 0 2.7 
mark to 2.S7 mark.s. 'I'lieii, assuming the same price for the briquettes, 
the [iriilit is increased to 1 25 mark.s [ler ton and lo 40,500 marks 
per annum. 

Since, however, even with a very low standard for the price of |iiteli 
it still remains a veiy expensive liindiiig material, contimial eonsidera- 
tion must he given to the prohlem of diminishing the amount of pitch 
used l)y improving the mcthod.s of manufaetnre without injuring tlie 
quality of the hriquettes. 

I!y diminishing the addition of pitch from 7 per cent, to ()'•; percent., 
lor exanqile, only 109H tons wnulil ho required in a year in the above 
example, and at a pitch price of 25 marks, 2 22 marks per ton would 
he paid away for pitch , so that, other conditions remaining equal, the 
costs of manufacture would fall hy 2-SII-2'2:! = ()'47 murks to 275 
marks, and the prorit would inercase to I 47 marks per toti and to 
44,100 marks per anmmi. (amseiinetitly, a diminution in tlio addition 
of pilch of oidy J per cent, has resulted in an increase of the profit hy 
44,100 le.ss 40,500 marks, equal to 2600 marks per year 

Further economies in the costs of manufacture cun he obtained under 
eertaiii eonditions in the costs of the plant relating to paying of intci'e.st 
and liquidation—namely, by abandoning a special boiler plant by, under. 



certain eireutnstanees, the a)>j)lication of a aup‘rhoater insteail of a 
heatiiio oven , fiirtlier, in the coal used in tirino, ainl in the waoea hill, 
1^' attaching the hi i(|Uette factory to an existing central electric station; 
and, alaive all, by increasing the output of the factory, which has already 
l)oen brought forward at the beginning of thi,s section (p, 221) and 
dealt with hrielly. 

The general solution, therefore, lies in the direction of building larger 
plants capable of greater out])Uts, or of increasing the outputs (rf smaller 
plants by the erection of further pres,ses. Usually the latter plan oilers 
no dilliculties, if only sutlicient room exists. 

The mechanical ap[)liances for conveyance, crushing, supjily, mixing, 
and distributing are geni'rally already made of such a size by the 
engineering companies that they can servo more presses than they 
were originally intended for, and it only becomes ncees.sary to increase 
their speed The same .•ij)plies to the heating ovens or the large steam 
kneaders with snpiTlieater. A heating oxem with a table of iimetres 
can providi', instead of two, three or even four [iresses, wbieb can be 
.seen from tigs, 2;b 24, and Si), showing the bri(|Uetting jilant of the 
Zeebe llagenbeek. Tbeie thi'ee beating ovens of eipial size work with 
eight Umitliidial pre.sses in siieb a way that the two outside ovens 
each provide two, while the inner oxen provides tinee, pre.sses xvitli 
hi i.|Uettiiig muleiial. 'I'lie eajiacity of output of this jilaiit amounts 
to about 120,1)1)0 Ions of brii|netto.s jicr year. 

According to a table of statistics given below in the folloxviiig 
Section XI., nine mining eompanies, excluding the Dahlliaii.seii 
brii|uette xvorks, in the district of the Dortmund .Mining Uommi.s.sion 
isieb showed n brii|iietle prodnetion of over 100,000 tons in the year 
1007 01 tbein the Zeelie Kngelsbiirg produced over 200,000 tons, and 

the Zeehe ilerkules over .‘100,000 tons. 

In gi'iieral the total net costs—including the due portion of the 
gciier.al costs—for bri(|Uette xvorks xvitli modern appliances and capable 
of huge outputs can be made so favourable that, assuming the jirice" 
of [litcli is not too high, prolits of about 1'50 t<j 3 00 murks per ton of 
briiiuettes can be made easily. 
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HRI()IIKn'E.S AND imiQUETTISn. 


D. ECONOMICAL CONDITIONS AT THE KONIGSGRUBE O. S. 
BRIQUETTE FACTORY. 

Tliis iii'W lii'iiiui'Ui' hicl.iii \, liiiilt ill l!)()(i-7, mill lirvi ilicil ill tin.' |ii i'- 

\ idllH .MTi.ioll (|) ■SV'l/.), till' Cl in! ol illSl.lll.'lt illll 111' Wllicll illllOlllltcll to 

i''or I III'liiiiMiiio . . I (10,000 111 ,-irks, 

l'’ol' till' illlcril.'ll ;l|l|)ll,lll('cs . . I'SO.OOO 

’I'otiil . . 0 to, 000 III, II ks, 

will ])l'niliicc, Hl'ti'i' dll' iiisliilkitioii ol' dll' diiiil pi'i ".s |iiovi(li.'(l I'oi' is in 
full o|ii'i',il ion, 11 . yearly oiit|iii( of omt 100,000 tons, since (lie lliree 
liiioe Tieler sy,stein toeelc-joint jn'esses are alile to |iroiliiee a, total of 
a-Soiit too Ions |H'r iliiy,or |■20,000 tons of laiye la ii|iii'd.es per year. 
W’idi .such an annual proiliirdon die interest .iiiil lii|iiiil.idiin of the 
costs of (lie plaiil (10 per cent ) work out at .'tt.OOO niaiks ;0‘20 mark 
per ton of liriiplettes, wliK'll is 0 17 111 .Ilk less than ill the ease of the 
aho\.' two-pi'ess f.ii'tory willi a yearly output ol .'10,000 tons (0 t(i .M ). 
The workiiie \\a»es at llie Koniesuiaihe plant ale also eonsiilerahly 
more fa vi uirahle, a I'ael pai tly ad ri hut a hie to the lower rates i if jui)'. 

Aeeoiiliiie (o the aeeoinil of the stall' of atlenilanls and way'i'S ei \ cii 
on p. 201), the amount iianl in wayes (Inline the opnation of the tliiee 
presses is ahout Ult'l.d marks per d.iy, which, w ith a daily output of 100 
tons, is onl\ ahout 0'21 niai k per ion as .lyainst 0 .Id iii.irk in (he ahove 
two press I'aetory. In this aeeoimt the wayes of the stoker are not 
eonsideied, since (he plani iiieiilioned ohlains its steam fioin the colliery 
hoilei's Willi a eori'espoiidiny portion of the stokei’s wayes. the 
workei s' wayes per ton of hi ii|nettes .imoiint to ahout 0 dO mark, eipial 
tlierel'oie to (I'.'i2 — 0llO .-0 22 mark lower Whether in the reinainiiiy 

workiny costs (apart from the ]uleh used), ... of the workiny 

materials, repairs, and rejilaeemeiits, lower amoiinls will also he e\hihiteil, 
i,s ipiesl ionahle . the time is loo shoi t to decide this point As rey.irds 
Titeh, (17 |)er rent is the m.ixiniinn used for the local coals, and in 
die costs for |iiteh at the f,i\ourahle pi ice of of maiks only 2 2iS 
marks is paid out, which is 2S0 —2 2.S es() .■)2 maiks le.ss Ilian in the 
lii st example 

To this is to he added the considi'i.ihly lower selliny pi ice of tin 
Koiiiysynihe hrii|Uettiny coal (eoal-diist), w hich, in the siiiiimei' of 
11 ) 0(1 was .u'.'iO marks, and only taxed a ton of hriipiettes to the extent 
of ,7 l;> marks as ayainst 71).7 marks 

Kroiu the foreyoiny it appears that the eonditions of (he two hrii|iu‘t- 
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lin;^ ' tt it In'lit ii'^.ciiiliiin th,' cimts Ilf w "1 kilii; iiiiitri iaK, i ''iiairs. 

ami ri'i'lari'll in its- i Inn nr lull work iiia air sonirw hat a'^ lollow ^ - 



K\l'< ll'tltllli I'M 

1 ... ,,, , 1 llil.i 

! 1W n li|i‘ss 1 j lilt 7„ , . 

* , ' \ 1 1 riant \»i .1 

’ I'lkon It'i a \ < 111 \ 1 1 /X , , . 



1 lists ) 1 | ! toll nl 

1 

r.l-ls |.<-| lull „| 



, Hii'iif tlc' 

1 IP ll]lll i h‘' 

1 1 iih H't ilni liij'11'1 li'Ii I't 1 

. 1 nl ' M 

, 

M. 

lllo liUtlt 

0M6 


^ I’llcll 


2 ^0 

1 “ i ' 



0 :.i> 

1 tl ,0 


Til tl 

:t :s 

J 

III I'Mitioii 




I'm ii|Uctl m 

O CM ll 

7 (*'1 

i ft I ; 


Tnt.ll . 

i 1 i :\' 

S till ' 

.\n'oi iiiii '4 to this ihni' 

is a (litl'creiMa' ol almo^t 

1 m.ai k loi t ltt‘ dll ce 

mam paits 

i}\ llic cosis ()! 

maiiul.icllire, ami tak 

11 ^ into accoiiiil the 

costs of Ih. 

Ill MjUcI 1 mii 

ll diclr is a (llllcinice 

of 117;t- stio ;i7;{ 

mai-kh }»'■! 

loll of 111 ii|UcU 

‘s 111 l,i\oui ol’ die Koiii^s^iulic plant.. ()n 

(lie iillicr 11 

uul. dm scIIihl; 

price .>!' tlio l\olli^^M| 111 

t‘ In Hpict 1 OS is ll over, 

liciii^ 1 2‘')( 

marks pi i (<111 

a;^aiiisi l‘> 7 .”) mat ks pei 

toll in t III' liist casiy 

W llicll IS 1 1 

,0 maiks lowci 

h this (iciltaciicy In 

siililiai tod fioin tin* 

il)ii\c 'A To 

marks, thi-rc is 

still lel’l di<‘ \C| V Coiisi 

lcral»l(‘ a<l\antaL;o of 

2 l-'^ niai'k'^ 

i’or dll' lai;;cr 

plant, caimoil ky coiisiik 

lal'ly liioficr output 

lower wai; 

S, loW.'l pl(i-il 

pi let s ami die use ol 

a smalloi (plantity 

\ cr\’ mm li 

loWi-l rost ol 

In- ct.al 1)1 iipicttt‘tl, am 

die rolat iNcly ki^li 

'-cllm;e |1| 1C 

' tif i lit' liri'jUc 

tcs. I'kcn ll' it is free 

y ailmitlod tliat. tliu 

uiu.iinin;,^ 

Wodviiij^ costs iio( (akoti 111(0 ai'i'oiiiil 

ioi 0 such as cost s ol 

1 cpairs ami 

rcpiacomciiis i 

0 tall h'■.l\ ily at t hr Ki 

aiio.s^q like plant, and 

ooiii'siiomlinwl}- ill!.. lh'■.l'l\anta^l■, it will still hr orcal nioimh to 

nisiiir a II 

‘Iter .iml moii‘ 

rrononiiral a|'['hr.irion 

of kl I'pletllli;; than 


ill thr lii'sl, iiinitiom il I'xaiinilr. 

E. UNFAVOURABLE PROFITS. 

On tliu iitlin' liaml the |iioli(s ol' siiialln' woi ka, |iai I iriilai ly tlioM' 
o|inatiiin with diyiiin a|i|iliamTS lunl incssca in cnn.slaiit iirnl nl 
ii'jiaii's, a|i[)i'ai' to ho iiiiii'li hsa satislai'toiy, csjii'i'iiilly il thi' plantM 
lui: not ki'iit coiitiiiiially nii|ilo)'iil. 

■ T" linn-.uii'iHliN lln-oi't- In «n kmr liiatn i.iN, iinl m I'l.io innils iiiiot 

bn ailileil, .o 't.iloi aboie 
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For (ixiiMiplr, II hric|ii(;(t(‘ factory (!i|ui|)j)c(l uri^'iimlly with a atcam 
tahle oven and only one prcaa (revolver type), costine; about 100,000 
niark.M, produced only 10,228 tona of liriipieltea valued at 188,080 niarka 
(at l,‘i’(j niark.s per ton) in the year 1006. The net co.ats wdre 13'27 
marks per ton. so that the [irofit was only 3224* niarks, corre,spon(lin<,' to a 
liipn'dation of not more than 3'22 per cent. This is such a modest profit 
that here the economy of briipietting is queried, and it is only done be- 
eause no sale has been found for the untreated small coal which is u.sed. 

Another works, which possos.ses a steam table oven and two revolver 
pre.sses, showed, with incomplete working and a yearly outiait of 
12,000 tons, manufacturing co.sts of 5 to 0 marks pe.r ton, an ainount 
whieli is not considerably greater than the calculated inanufaeturing 
costs given above (p. 223), and may lead to only a moderate profit. 

'The billowing are detailed e.stimates of the costs of installation of 
two working coiil-briquettiug factories with somewhat different equi[)- 
ment and output. 


F. ESTIMATE OF COSTS OF THE MECHANICAL APPLIANCES 
OF A COAL-BRIQUETTE FACTORY WITH ZEITZ FIRE- 
HEATED DRYING DRUM AND TWO MODEL II. ZEITZ 
REVOLVER PRESSES. 


KuU A Tul VL ll'llIHLY Oun-UT OF ABOUT 13 ToN.S OF FlNIMIKD l-KO. 

(\Vat«T content of tlio coal u|) to 20 |><t cent ) 


No 

No. of 
Pieces. 

Ol'j'ct 

Approx 

Weight. 

Appn-.x 

( 'o.st. 



(a) Steam I’l'int 

l-n 

M. 



(1) The biiiler is aliciidy present. 

(2) A bonzonUl stcain-ongine with condenser, 45 0 miii. 
cyliinler diameter,700-inni.strtfko, 110 levs pci tmn., 
initiul piessute 8 atms,, generating about 125 II 1*. 





Total foi (ti) . 

14,70(1 

9,yuo 



{b) IFor/cini/ J'lant. 



1 

1 

Supply elevator for the criuh' coal, with cast .stei l link 



! 


chain, iron frame and lails, as well as slnet-iron 
ctiver and driving airaiigeimint. Ctiitial length 
about 12 8 metres. 

:i,8iio 

2,450 

2 

1 

Orivto sieve of iron bars for the above .... 

2 ;,o 

130 

3 

1 

Combined hopper of about 4 5 cubic metei capacity. 





with monthpiooo and scraping arrangement . 

380 

240 


' (dinijinre E. Treptow, “ Das Drikettioren dor Stcnikolile iin Knnigreich iSachsen,’ 
Slicks. Jahibnch, 19()7. 

- According to the Xcitzcr Kisciigiej>/:crei uud Maschineiibau Aktieiigescllschaftj 
ZoiU, spring 11)08. 





Table F -cofitivimi. 


Coal tiistnlmtui, HOO iniii iliant. t«T. «illi (Inuiig j 
I iiieciianit>m . . . • ' , ’ i 

7.y'\\i. patent fii<‘li'ati-'i ilrmii, InoO in?n 

diainrtoniiMdt'til' ilnnii, w illi ooiuplrt.-i 
mt’iit, iK'tf.mi liiast vahi'. <lusi .■\tta't-n to j 

tliO tlue 'lust us fai a-' j>"''''il»l'', uh W' ll j>n«' hues j 

and'IriMiig nieeliuuism . 

I)n cnul eU'Natoi, eeiitial 11 nn'ties, otlieiwise 

i siiTtllai 1-' N'). 1 . . ..... 

‘ Cunil.ined li'ti"-' *'■ '“'dre rapacity, 

i \sitli ni'iuthpircr uti'i''cr.ijiei . . 

Coal (listnhut-'i, HOO mm <huimjtei, with duvui^ 

I nicciiain’'ni . . • • • • • ' 

: I’itcli elevatoi, central lens'll! ahout 9 metres, otlioi- 
\vive similai In >u 1 . . • • ‘ 

I'ltoli-brcaker with liop]>ei, ^late, ami werm'lislnimtoi j 

Woini innerah-'iit 4 T'ni'-ties long . ‘ i 

: DiMnt''giator, 1200 mm cxtciioi' iliamelei, with n- , 

, nuAuble haskels ami 'lust tight covoi, ami bearings 1 
with ting lubiiratioii . • , 

, Cual piKb el-\al'*i. enitra! leiigtli about 12 meties, 

nlhoiwi'e as N". 1 . . • • • • j 

Combim d lioppt I with nmiitlipi'ce am! setup'1 . . ■ 

Distnlmt"!, 1100 mm. 'liainet''i, Uli <ln \ mg niecliiiii | 
Woiin eonvnyoi, Of.O mm 'liaiiirt'-i, lapabb- "I tiavel I 

hng iigbl ''I b tl, about r-r* meties long . .j 

Mo'bO II.. I'Auhm bii-imUe l>lessr^ of llm lat'^sl. j 
ZriL/ consliutlmn, witb hI'suii Knr.i'bu, mouMs, ami ] 
sUmps t'.i biu|Uol,t,rs, racb of about 1 kg. weight i 
ami an houily output of about hi tons, roweitul ' 
construction, ail parU being n| the best ami most 
buiiuhle mat' ii.ils • • • • 

• Ikimlconvevois ul who imtling with non Iraimwoik 
iMiiying lulieis, t'Uision aiiuiig''mriits, gluliis, atui 
liiivmg ineelianism. . . • • • 

Total foi {/') . 

((') V'arii‘ii'< 

' iiirmiKiimiit!., llii' belt piillc’p 

; cuiiMnu'l.'.l II. t'vo piiitH, ...,co|.liMK, ll■'^vp||, III' 

I cinvi.iK I'ulliiy "II 111" stcal.i-eiiKiii" lly-wliii'--l mi'l 
i Uic linliliMHiiyii.iiiK' ■ • 

i Oliipb-t" iiplili.iiicc-^l"i u'.liiiiii sii|icili"iit"rttitli lliich- 
! »allecl "iiHt-ii"ii lul'i"’. iiii-lii'liiiK '‘"H' 

; (111.; l■.|Ulpln<lllt . • • 

' r,>ili|.l"t" piii"lii"''fi"iii'll" Mi|."ll"-aliT I" til" spiiiii 
kiiti.l. i, iiiiln'liiii! Ill" 'ilvii aiiunK"iii"iits 

VuiioiiH Mil'l'Oits, K^iili'iN C'lvcriiifih fill "1 .iiiiii"1h, mi'l 

I SO on. 

I Total for ('■) . 


(a) Steam Plant 
{!>) Woikiiig Plant 
(c) VariouH 


Total Kum 


9,000 marks 
73,120 
9.625 ,, 

92,64.5 iiiarka 





232 UIUQtTETTEK AND BRIQUETTING. 

It iH underKtDocI lli:it tlif [tr'iccH nn; free (in rail .at Zeitz .slatinn 

(H[)riiif; lilOfS). 

K(ir file ereetliiii (if Die f(iree(iiiie iimmifaclurine a|)pliaiice.M and 
[lart.a the firm .send (lut an e,X[ieri(!nce(| ereetnr, for wlinm a .Mnn of 
fifteen marks fur each day's absence frnm Zeitz, tneetlier with tia\elline 
expenses to and Irn, must he paid. Special arraneeinents ha\e to be 
made for oversea woi k. Snllicieiit laljoni'ers liftini; tackle, and tools 
are to lie [irovideil free of cost 

Duties, freiehtaei', blickla\ers, navvies, earpenlers, slater.s, fin- 
smiths, and jiainlers, further diivine belts, tidie insniation, ela/.ine, 
Inliricafine, and eleanine material, the ilinniinatine appliances, the 
e(ini]ilele steam-power plant with boilei'-feed airaneemenfs, as well as 
the whole of the iron constructional jiarls, aie not included in the 
sn[ipiie,s. 


G. ESTIMATE OF COSTS OF THE MECHANICAL EQUIPMENT 
OF A COAL-BRIQUETTE FACTORY, -WITH STEAM 
SUPERHEATER AND FOUR MODEL II. SCHURING 
PATENT TOGGLE JOINT PRESSES. 

Id'I; \ TiMAL lioil,I,V Ol ll'l 1 "!• '!() Toss in 4 Kfi. 1^! D.’l''■ I N s, UK 74 TuN.s 
tJ- 8 -k<;. i.i i 


Nn. (.1 

( Mo|s(U|(‘ ('r)lltcnl Ilf till' r‘o,lI lip to 1 IJ |M 1 CCIll ) 

Olil.a I 

.\|i|ie.x. 

.\pprox. 

I’lt’fi 

W t i,L,diI 

Cos! j 


(<i) .V (IIni riiiii/. 

k' 

■M. i 


DmiMr lllln' !n)l!(‘l >>r 10 utlfls sllpi'l pD-'MID-, I'aoll cl 
107 V.I. liictirH lir.llinn sill (.irp, 11 tried !i\dllinlH':il!y, 
llii'lil'llli;; tilie .•ilul iM.ilse e'jilljuiU'lil Im nilemal 

lllllfn . . .... 

(1I,00d 

i 

15,900, 

1 

DupU'X leed stetUll-1illlll}• li>l dihll.lin with DOOO lilies 
o| Wtllel pet lldlll . .... 

(jOd 

i 

O.'d i 

■J 

Injeelois, 7 . . .... 

luO 

300 1 

1 

lloil/(illt;lI Cdimidlltlil steillll l'HnilK' \M11 i eitlldi'liser (i| 
r>00 7d 0 Illlll. cyliiulei diaiiielti and 8D(i niiit vln.le. 

) teldiitit al>c)iil, O'JO 11.1’ lit luo lets, pel Illlll , and 
initial jiiessiiie.il lU.itiU'^ Ot lin'iiiusi modeln and 
jniweitiil c.)ns|iiie(n)n, ronlhilli'd tioni ii nniiliilui 
dlleclly lllle.'linn a j.leclsl.ili slldin.n plstiiTi. [n- 
idiidiiin ()tl-|»nm|>s. lul-in'litois. coiidfiisci cocks, 
aiiciioi jilates^aiii] '< icu'^ usttt'li as one Sat / M-iett ke\ 

31,000 

1 

21,800 

1 

1‘ioliTtinif mils loi lit ulieel and iiiaiii belts ot tlie 
steam ciipniie. 


170 

1 

Water tank aboni H ctilnc mdies (M|iai’i!y . 

1/J5U 

450 


(Tnla! u) • • I : 39,570 


‘ Afcnrtliiin Id nitdriib'ilidii fidiii Ihe Z<‘i(/.ei’ uiui Ma'climeiiliau 

AktKMff^'rst'l'D^t Imft, Zt'iL/, sjii inn 1 ‘h)8, 
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THE ECDNOMY OF COAE IWIQt’ETTINO 


TAHI f- - .1 


N.., 

.if 

Otijoct 

A|.|.i.a 

W.i-lil, 

ipi.i..' 

(’"st. 



(/<) /r 'j ' inv /Vrf/t/ 

kp. 

M 


■J 

Siij'i'h ;>00 tnm loi"'''' tin' willi 





\\ -iioii I'iiain. ih-ii li.Hiiir with "In'i'l 

Ill'll | -ui'l '•Iiih"'. wiuii^hl ii.iti hill ki 1 

Ir.'iiN .uiil ilmiiii; t.vir'- Ciiitral Inif^lli ul'.'Ut 
1(» Ml. I K s - 

L‘<,600 

S.700 


■> 

( li I'i-. 1)1 ii'iii hai-' I'lr 1 Ilf atH>\. . 

<mi) 

no 

e 

_> 

Pniiii '’ii\e'> witlt ]■' 1 f'lia!' >! ''h.'I ii.'ii I'iit.-*, If-OO 





111111 .liiiiuL'i, o0’>'‘ liiiM h’ti.i.', Viilh l.r.uiiig-. lui'i 





il: imiu; l;. ''ii > . . 


2.20" 

III 

‘J 

Cninliltii (I llDjil'rl ^ nl sll' 1 1 \MI il A 'll'h ' linl 11‘\ ''1 -'til': 






1, lion 

OKI 

1 

4 

Si.ii.im h'.j'i'Ci-' 'll stici L 11 >iii, 2.''<"i itiiii. iliuiii'l'i, 



IL' 

1 

with riiiili.il I'otl'itil'', Ilh'lll llpl. ‘ r tshu'll iMIl !"' 
cIo"m|, .Ili'l ^''^l|llIlL: liri.lll;^rni'IlU, 'lull "t ill.otll 
26 ' iihii 1 iip.i' il\ 

('n.il lii'iiil'Uliii^' til'h', t7<il) mill, 'hiiiiu'i.'i, uirli 

10,400 

;i,iuo 



.u'. (‘""1 ii ^ liii'l iln\ 111^ fi' •ir-' . 

ti.tioo 

3,UUo 

i:i 

■j 

ri(rli-!)ii ,iki i', lUO • Jf)!'Him hti.i'lili i.iws, 





\Mlli -Ii''ii2 I'a'*; noil It im<‘, llu' hn iIvIhl; t iw-- Ix'iiiu 

"t 1 <>'|lllih II Illil'l I lloll 

'.Mhio 

.i,''U0 

1 i 

‘j 

I’lloli 'l'\U"i'', “I hiiclvi'N 2ij0 mill. C'litiJiI 





lrn::i)i M h iu"iiiotlii-iui'-' .1-'N" 7 

o.r.oo 

3,sou 

i;. 

■_> 

!)i>tiiiri:i.il'i| ' Im I'liK t n-'iii;.'' pill li, 'll mil'll I "1 1' mki'K 





M'lO n.m , wilh Imii 111 "1 1" lui;^ 1u1>mi .lU'i 





hiMtinr-'. (lu^L tl!.:ll! ('')\<l-, till ulmlr <-tl l -'ll.'112 





h 1^.' J'hlli 

IS.liOO 

.3,100 

!■> 

- 

.. 1 h.'pi'i-i t"i pi"tiii'] pi'ili.uilli m"iilli]'ii'U 

w hit h 1 <111 !" 1 l"'i '1, .imi M|iili2 It I'lii^' "“'til 

ff'O 

uOO 

17 


I’ll. Ii-iiisliiliiiliii2 mm 'li.iimln, willi 





u «- "1 :l‘^ .mil 'i 1 u iii2 til. 

j,>0() 

1,700 

1> 

•> 

\V"im .•uii\r\"i', l.Mi mm 'll urn t-*i, witli wiuiiphl iimi 





wniiii timithi- 11") I'l I'lpi''', hi.uiii^^s iimi iliump 
ri am. ll'liv'i\ li ii'^lli il'i'iit I* mi li»“' 

t), imi 

3.2UH 

I'l 

•j 

llmiiih 2i,il"is, mm ..ul'nh'ili.iim 1. t, with iiiiu 





luhrii ,il' '1 h'M! 1112' .iii'I 1 i':lil i-'U 1 1, ill'- \\IidI'- 





"II .1 "1 l"liu h.i'.' pl.it' 

''.<'00 

r',700 

JM 

2 

t'uilj'ii.li il'\,ilm', ui'llh "1 l-H'k. t-. fiOO mm, 





■ 1 iiiial li iiL’i ii iil»"iii 16 111' tii "111! 1 u I'l- a-i N'> 7 

1 '<,000 

.'',700 

■Jl 

•j 

('cal Ii"pp'm i>l 'Imt ii"ii, uilli m"iitli|'i"'s ulmh 





can 1" I iii'l '' mpm,2 ippU.mi.'- 

I,H00 

<'■00 

•jj 

2 

Ou.il'li'iiiriitiii2 tal'h', K'Ht mm. 'ii.imri.r, uitli 





,1' 1 .-'V(,rii ' ,iml .ii IV inp p' .u . . 

3,.'300 

l.'.T'O 


2 

Wilt m 1 iiiiv t ) I'l' .irO mm .imim I'-i, li-npl li '■"iiv' \ "i 





i'' f) im 1"1 li.'iumi .1' N" 1-S 

.'.,2011 

2,0"O 

.i 

2 

Wii.iiplit ii"ii ti.um-' I'll i.iiiyinp (lii‘ "m! lt"i>).ii', 





ili'Uil'iitmp lahli -I .iM'l vv'im (.’"iiv'-yi'is, N"' 21, 22, 
,iml 2 . • • 

.O^hOO 

I,. 000 

or 

1 

Si.am kii'Mih-m, 1 2U0 mm diaim-t'i, witii o.i'L'li rl 





miMiip wiiip^ 'Hi a vriin.il sliafl, ■'team jcN with 
]iipi- C"iim'i.lion, \M"iiplit-ii'>ii miMiip <-}titi(i(i, ca-.t 
irmi luw'T >iipp"i 1 ami ili iv inp p< .u ^ 

;32,'t00 

10,000 

-^6 

4 

Wmiii cjiiV1'}"1 ' lii'twccii till' --t'-aiii kiii'ii'iiis ami 





liiiijncU'' pi'"'"', witli '.I'l-ron woim i-dvii-i ami 
v\ |■‘'(lpllt nun w-'i m wiiips, hi vi'I vv In < 1 'liivc . 

^,000 

4,.'<00 

27 

4 

T'-pph’-pHiil I'li'im 1!'- prf-" Scliurinp I'at* nt, .MmJ'l 





11 , t'lr a t'li.il lioiirl} nnipiit <'l 66 Piim 13 4 kp. 





I'liipii or 71 t'lim ♦' h kp hiiijnrfl's. 'I.ihli .iml 

can lull} ' '1, till li.vcis, liiikn "f 111' kii'-c j"Uit, 








Taulk 0— cuntmue'}. 


No. . 

No. of 
I’lCl CH. 

Ol'jnct. 

Approx. 

Weight. 

Approx. 

Cost. 



iiH W(‘ll as lliii ujH)or uiul lower cioss lieml, of the best 

■ ■ 

kK. 

M 



ea-^t steel, the axles ihkI tension bars of foroetl steel, 





tile press clianibeis o| soft, forced Siemeiis-MaiUn 
steel, and all llie iiiiiaitJiiio jiaitsoftlie most siutable 





niateiiiils. The jness chamlieis and stamps are 
aiianged so as to he easil) elianf(e;;ble for producing 
brnpietk.s of olhei Sizes . . . . 

121,000 

84,000 


■1 

l/oading hand ol win; nettiiio, mm broad, with 




wrought -11 on liame, canviiig lolleis, tension ariange 
meni, I'hain diive, and loading slides with coiinler- 
weight. Central length about 7 melics . 

12,400 

7,200 



Total {//) . 

■290,ti50 

171,900 



(e) 




1 

Complete transmiHHion with ring lubiicated bearings, 





all thedouble-beltpulleys, shiilts, e<<uplings, bearing 
biaekels and fastening ni.iteiuils .... 

20,000 

14,300 

:(0 

*■ 

(him)>h-le (‘(jiiipiiieiil foi tlie steam su|>eilieatei witli 
Hystem ol cast mm tubes, including steam vahe, 
safety-valve, inaiiomelei, j>yiomrtet’, masoiny, and 





complete glal.e <-i|li!J»ment 

20,000 

.0,800 

.n 


The (“oiiiplele \VIolight-llOil stcaill-plpes ln'tweeil sllpel- 





heatei and the steam knoadeis, including steam 
vahes, cocks, and tlic comlensi'i pipc^. to theoutsi<le 
ol the huihliug . . . . 

1,800 

1,490 



The coniplele slcam-pipes hetween boiler, engine, 





jmnip, ami sii|H‘iheatm, incliuhng leed pipes, 
oM pipes, !)iil excluding suction and waste wati-r 



■ 


pipes . . . , 

4,000 

3,200 

1 :i:{ 


Vatlous Wlollght-lloli ^nppolts, sllde-i, cliallliel CO\clH, 



, 


ami MO on ... . . 

4,000 

1,200 

! -ii 

1 

1 

1 

Tiavelliiig ciaiie in tlie piess room, loi band chain 
diive, 9melie sji.in, hOOO kg. cairymg p"W'T. o\- 
eluding Ihwk along tin- walls of the hiuldtng . 

2, SOU 

1,600 

! ;5r. 


Foi election and selling the toiegoing mailimes and 





appliance-, in w<tiking oidn hy two oi thiee electors 
and one eiiouiecr, to wlemi the nccessaiy hclpci.s, 



i 

1 


such as locksinilhs, blacksmilhs, lahourers, and so 
oil, as well as siiHicieiit. lifliiig apjdiances ami tools, 
must he lent fiee ol chaige 


19,000 1 

i 


Total foi (e) . 

09,200 

46,590 



(»KAM> ToI'AL, 



1 


(o) Steam I'laiit . itlhhTO maiks 

(/<) Working Tlanl . • 171,900 

(<•) Vaiions ..... 40,r>50 ,, 



i 

t 


Total . . 2r>8,020 marks 



'I'lio jirioes iiro uiKlci'sUwd to be free on rail at 

Zoit/. 

station 


(spring' 




SECTION XI. 


COAL-BRIQUETTING STATISTICS OF THE MOST 
IMPORTANT BRIQUETTE-PRODUCING COUNTRIES 


Thk iniist iiiipcirtjint of those couiitrios at the ]ii’osriit ai-i> tlio (lonii.iii 
Empiro, Boloiuin, Friiuoo, (iroat Bvitain and Ii'olaiid, Aiistria-lliiiioaiy, 


MitlhHi tons 



Via. 104.—Cuivos rej-r<-s'*ntuiK llie (IcwliH-irii'iit nf tliocui, c-kt:, anti bii'iucttf }irt)<lneti<iii 
111 tlif l>orlmuii<l rrjijon in tlui years 1900 l'J07. 

.and the United States of North America, in whicdi ordin- thi^y are dealt 
with in tlie following paces with tln^ exception of Austria-llmicary, 
■whicli i.s dealt with si'cond in (•onKe(pience of its p’ograpliical situation 
In the statistical tables the coal and eoke prodiietion of the countries 
^d districts concerned is introduced for the sake of coinpai ison. 
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nuiQnK'rres and rfiiigDETTiNo, 


m 

A. GERMAN EMPIRE. 

'rile rii;il-lifii|ili ttr [)!■(«IIII (if Ocnniuiy is iniidc; n|) mainly nf tlmt 
Ilf I’ni.ssia (I.), tliat Ilf tin; IIjiiKir Kliiim di.stricf (11.) (.sii callcil by flic 
aiillini), .ind tliat of Urn kingdom of Sasoiiy. 

1. I’|{rssi\ 

Tlir coid-briiiiii'ttr [ll■odll(dion of I’nissia is madr ii]i for Urn ori'alr.st 
|iaii of t.liat of liowrr Uhriiisb \Vrsl|ilialia. (a), wliicli in tlii.s casii i.s 
covi.'ird liy Urn Doifininid Minino ('omniission's district in addition, 
tbr remaining distiicis, Aachen (t), Saarhrnckcn {<■}, l:)i|icr Silesia (d), 
and Lower Silesia (r), are situated more or less clo.se by. Fnrtber, coal 
brii|ncttes are jiiodiiced .at .seveial distnbnlcd |ioints on the coast, the 
i|naniities are nnknown, lint in any case arc not s[iecially ;;reat and are 
not considen'd liere. 

(d) Lmrii' h‘lii‘insli W'pst pliiil id, {Ihiii in ii ml Minimi 
('lull inmsidii'K lii’i/iiiii) ' 


Yen 


(9»Ki- pKvlucfft , 

15nijin-lh- 

I’lnducll'll) 

No uf ' 
HlKlUftlv i 
1‘lvss.s ; 

1 


tl'II's. 


lulls 



i’8,970,‘j;5:j 

2.:5}1,018 

98,839 

i 

ISSC) 

28,)97,:51 1 

2,997,013 

128,900 



30,100,328 

2,722,010 

229.931 

... 

1888 

:;i 2;s3,i>i 1 

:5,077.007 

290,089 

1 

lS8<t 

.5.5,899,110 

3,313,009 

3.50,080 

1 

IMIIO 

:59,H)9.290 


310,710 


IM)1 

37,I02,1''1 

:5,8 19.080 

192,809 


IHlt'j 

:i{i,8r.;5,.'i02 

1.177,932 

939,290 


189.5 

,58.(;i;5,i 111 

l.:592,090 

720,890 


1 89 1 

■10,01:5,073 


7f,l,87ii 


IS!*:. 

n,U9.7-ll 

•1.99i>,7:51 

789.293 


189(5 

4 1,89.3,:101 

9.7(>7,291 

8 10,320 


IS'I? 

18,.12.5,987 

0,:599.617 

901.311 


1^98 

91,001,.991 

0,994.309 

1,081,9.51 

■ 

1899 

91,011.120 

7,708.99 1 

1,;518,822 

sr, 

1900 

99.018,900 

8,809,801 

1,971,839 

97 

110)1 

1 98,14 7,097 

7,!I69,8C5 

1 ,0 19,918 

108 

lilO'J 

i 98,038.991 

, 8,002,1 11 

1 ,(i99,790 

131 

190:5 

! 01,(589,991 

1 10,19 5,107 

1..827,199 

ii'i 

1901 

07,93,5,081 

i 10.831,157 

1,889,087 

198 

V.iOf) - 

09,373,931 

i 12,097,801 

2,2.90,118 

lOo 

190(5 

70,811,091 

: 19,699,7.80 

2.0S8.9IS 

103 

1907 

80,422,710 ' 

i iii,i;o,),o'ji ‘ 

3,013,099 



It can be seen from tin' above (able and the curve.s in lie. 104 bow 
extraordinarily steadily the [irodnclion of bri(|nettes in tins Greatest 

' Aoomliiie 1,1 111,, iiinmal ri'iieiO on “ Ilie )!cr^;uerksuiilii.sliie mnl I'.cruvonval- 
tinij,' Virus/,■ll^ ■’ 111 dll' /'oil.' I'll Mudisliiiiil iitfihiift. 

■ Strike year, ' Viu\I'len.il lirures. 
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imilistrial district of Prussia and tin- IJrrmaii kingdom lias drvrlnix'd 
sinco ISS’i to its jircsciit sii[iri'uu' iiiiportaiicr 'I lir lollouiiij:; taMo 


Kill. lor. - 

coiifi I IIP' 


i lioueaiitl 



Cm MS tlm .im sf llli- 1.1 ].| uC I hi ^ lii.itlsliv 111 til.' .list I His 

I, nt |Ih> DhiIiu’iiihI Mi'illin ... lilstlicl, HI IliH jr.iis I'JIM-1!MI7. 


and tlio cun. ^ in li”. I<»') «liow llu- |irodurlion of lirii|UcUcs in llic 

various iuiuin,;,nlislricls concerned III llic Dortmund \lininn (joininission’M 

district in llic j'cars IdOl! to 11107 - ‘ 


Mitiui^i^ I'Nuii t 


I Htiiiini .... 

I I)i>niiiiiiiil 1. . 

j Wiilfii. 

i Hciuin.i'pn 

j Siiii P.(.ii hum 
I Wtittonsrlu I'l. 

Sii'l Ks'pii . • • • 

Wt'l'h .. 

Obprh.iu^t M . 

ToUl fur tlio l)oil]uuii<l .\Ini1ii;_' 
u t . 

* Dr K Pit' f'“nn 

Jakren liXtii-lOOT, Dluckauf, 



1901. 

190.9. 

tulis 

toll''. 

loll'J 



111,921 

jn.:i7r> 

2.'3,71tj 

2fll,3lt; 


18>,hSl 

179,139 

^29.ri‘ji 

10G,02() 

9.98,039 


19,220 

36,298 


;i:iO,:587 

329,309 

;^67,'>u 

089,742 

993,822 

69,3'J2 

G5,Gu7 

09,317 


20,lii6 

39.797 


1,791,19-; 

2,(-92,3.91 


ii'k^proilaHi-'n <1* Obcrher'i'in'Uh^ .n 

ibOH, No. II, 1 '. 


1900. I 

1907. 

I'lU'' ' 

Ions. 

31.116 1 

31,007 

321,399 ' 

399,880 

203,071 ' 

191,978 

()»;9,770 

08.9,171 

70,391 i 

131.842 

329,161 j 

391,889 

096,219 1 

1 890.801 

134,272 

; 199,072 

40.s894 

72,332 

,199,119 

' 2,838,931 


I:a Pi/ilinund iii dm 









JJSg 'ANlr 

Bri(iu(;tli'.s wore Uicrcforc only produnccl in !) (of the total 19)- 
districts, since, as a nuitter of fact, only the smalls from the smithy 
and hard coals as they occur, chielly in the south of the district, 
are really applicahle. In the year 1907, 39 out of the 156 mining 
cnnimissioiis in the district possessed hriiiuette factories, and altogether 
they produced 2,833,931 tons of Iniiucttes, so that the briquette 
jirodiiction of the district, asHiiming an 8 per cent, addition of pitch, 
is equal to 2,611,817 tons of coal, or 3'6 per cent, of the total coal 
output (80,182,647 tons). The Zeche lierkiiles showed the liighe.st 
production of brii|uettes. 'I’he following table shows the mining com¬ 
panies who had an output of briquettes e.Kceeding 100,000 tons in the 
year 1907:— 



I flrlkulf"! . 

' K<K.'lililnilirn(lrlli' 

1 Kiinll. Niiclilmi . 
Sifb('n['liiii»'t«‘ii . 
Kinld.u'lit Tion*au 
DahllmuMT 'rn-llvui 

•loll, liriiiii'lslifi;,; 

llunilmi^ uinl l'’riiii7isk.i 


Outj'iil ol 
Cititk 


lolls 

r,:53,f)79 

477,8i'.t 

488,Hlb 
821,972 
'181,719 
222,381 
261,180 
j 608,170 


IMoiliiction 

cl 

llnquotlcs 


lens. 

327,164 

210,916 

171,673 

167,690 

128,183 

120,307 

114,99<» 

113,400 

104,827 


O il used tor 

Hliato of l.lto 
Totil Coiil 

Hiiqiirttliig. 

Output. 

tons 

])ei Ci’iit.. 

300,991 

47 84 

194,070 

10-62 

160,6!‘0 

4 1 32 j 

194,330 

31-97 1 

117,928 

36-63 

110,682 

22 98 

109,791 

47 57 

104,328 

39 99 

96,111 

15 86 


To this must still be .'ulded tbe Dabibausen bibiuetti' works, 
wbicb laoduecd 110,340 tons of bricpiettes in 1907. The, standard 
yeaily lignres for most of tbe mining commissions combined in the 
Iwsener Ivoldensyndieat sinee 1904 can be seen from tbe following 
table:— 



Yeaui-y Fun-KKH ok thk Co\IrASl^:.s wiin I'.Kigi i n^ Fa. toriv^ (omu * 

inv. HlIKIMSni-WhMhM.lvlIFN KoIlLhNsVM'H \1, OIVINU I'HK ro'MI. . A,, n 
Cork, Om.ano UKiQrK.rrK'^, vrcoKniMi ru niF I'osition o\ iiik . am aiu 
1908 , A 8 AOAIN’nT TMVr OK I UK Isi JaM'AUY 1907 .* 


! 

1 

. 


FimireH 

f..r 


' 

1 ■ 

(lollu'iy or C<mii‘any. { 

tk>al. 1 

Coke. 

Brninettoa. 

1 - 

1907 ; 

1903. 1 

1907. i 

1903. 

1907. 

1908. 

! 

toii^ j 

tona 

tons 

totia. 

tons j 

tons 

Alt^’inloit, fit'Wt'ik- j 
solitift <l*'r Zocho . 1 
A ]' 1 or l)i‘oke Akt.• 

240,000 

210.000 1 



72,600 1 

77,300 

Vcr(!in f. Uerj'hiiii ; 
Z<H‘bo Miirgrtielo . 

300,000 1 

300.000 ! 



90,450 j 

92,450 

(lewrik- i 

Hcltalt 

litichuUH'l VtTi'Ul 1 j 

ir.r>,ooo 

155,0"0 



100,000 

100,000 

licr^bau nnd i 

itiel.d'A'eiksch. v*‘r ' 

1 Kn‘.;flsIimL; . • | 

1 

1 

i 

3iU,000 

1 

361,000 

1,000 

4,000 

1.53,000 

36,30" 

151,100 
4';, 300 

j Km''line) (‘rkvh.il t j 

IVulscb Luxoiiil'iii^- i 

190,000 

1 

150,00') 

i 





Isclu' : 

lliilton AktU'n-d- - ’ 
HclKclialt • • 1 

I 

1,735,000 

1 

1 

1,735,01)0 1 

128,0(1') 

128,000 

216,000 

246,0"0 

ICiiitniclit Tii'fluiu 1 

j 

j 





(Imv.'iksclmft (b i i 

Zoclio . ■ ! 

r>.^2,ooo 1 

582,000 1 

79,000 

79,000 

163,350 

' 163,350 

I'Xs'Mier Stouikolilcii ^ 

i 

1 

1,355,000 



160,900 

t;oi,:o" 

1 ’ 

1 

j Itrif'wrkf Akl.-df'^ “| 
i KwftM, '\<-ikscli,vlt 

1,356,000 , 





1 

’ (lea Sli'iiikoiilmi | 

lu'ifivvorkta . -i 

1,903,000 1 

l,9!)3,ii00 



51,450 

54,450 

t Fruhliclie Mnyotivtniu'! 
(iCweik-Nohatt. . i 

570,000 ' 

570,0011 1 

112,0')') 

112,"00 

iso ,000 

, 180,00" 

(I (t lae n k 1 rc h (• ii t; i ^ 

Gotteasc^eu, (Icutik ' 
achaft 'lea Stcuik. 

7.098,000 

i 

8,698,000 ! 

180,000 

1,404,658 

1,726,808 

72,600 

54,150 

144,600 

! 

64,460 

IklIgW. . . 

riuteliollnnngslmtte 

! 180,000 


j 




Akt. f. Kcigliaii u. 
llutteiibotnel). 

1,900,000 

1,900,000 

40,ii00 

10,000 


vi.i^no 1 

j 

Harpcncr Ik-igbau 

Akt.-ties. 

7,240,001 

7,210,000 

l,65'*,000 

- 1,650,000 

17,520 

57,'120 ; 

Hibernia Bergweika 
Oea. 

5,416,00'! 

5,416,000 

812,800 

812.80" 

54,450 

i 51,450 

Honici Bergweiksuml 

150,110' 



s 


1 * 

Ruttenvcrcni. 
Johann Ibiinclaberg 

240,000 



108,900 

j 

' 115,900 

240.000 

Gewerkseliaft. 




_ 

_ 

.. --- 

- — 

- - — 




1 (iliii'kAuf Ks?yn» 100< 'uul 11)08 > * .i ♦ 

r- . tl. earl... .nd.vulual co,„,an,o, W.cnHcl,,. A„th,,u,t- 

-Jcohlenwcrke, v.'reiu. rurliiigssii.Ten, .met vereiii. Uiililli.iU'ei 1 "■"«> 

Included in the " Hicnix Akt.-Oe», f. IWigbau u. lluUenliclr. Iigu.es. 



240 


nitlQUETTES AND nRIQUETTINO. 


IS nil Riikimm inWiisii \i.i.seiii-N 



1 



Flj^UI'-s 

fol 


-1 

1 

^!ollH•ly oi Coiiipfiiiy. I 

< JNll. 

Col 


|ln,|iii'ttt‘s. j 

i 

I'.O? 

i;i03. 

1907. 

190^ 

1 

1907. i 

11,03. 

i 

tons, 

toll-. 

Oms j 

loll-' 


lolls. 

Mark litr^lbiu Akt,.- 

(h'S . . 

ir.0,000 

1.30,il0(l* 

. 

, 1 

51,000 

51,000 

M'liilliiTiin r Ik i^u,- 
VtlDlIl . 

N'U'Isicni, 

1 

1,.1^0,000 ' 

' 

'.'5,000 


32,3,000 

301,900 

St<‘iiiki)lik 11 Ik t;;- j 
Wfik 

‘2,7-10,0110 

1 i 

51-2,010 


71,'230 

1 

1‘hniia, Akt -tlos 1, . 





1 

1 

IkT^luiii ii. llnltt‘11- ' 
li<'lru‘l) . . . ' 

:]iio,rioo 

:i.100,000 


r.i2,')io 

i 

71 2>0 

S1 (t b 0 II |» 111II 0 !,<' 11, 
(Jr\Mlks('!l 

:o)u,uoo 

300,01.0 

0,1,200 

0,1,OOf) 

.32,0.10 

132,000 

.Schtilkfi, (liiibcii iiii<l 
i 1 Ill.lrtivcl .Akt -dfs. 
Si'litiibiink 11 t’liailot- 

1,000,000 

1,30,00.) 

222,1.Of) 



72.000 


tfiildii^(iowt'ikvcli. ' 

130,000 



1,150 ■ 

51,150 

VlktntUl,r<<‘WI‘lks('luill. 
W 1 V II a li 1 s bii n k 

135,001) 

i;k'i, 0 oo 



07.950 

51.150 

(tcwfik'i'lial’t. 

mri.io'i 



! lb lijllrt t W rlk D.ihl- 
' liausi'ii . 

()lli<'i rtrmjmiiii min- 


j 



130,000 

180,000 

1 

iii;^ I'omimiii'M not, 
jinnlii('iii^bii'[fn'tli"' 


i 


1 

1 


TO.il . 

7t!,.l'2r.,,s3l[ 7iki>70,l&7, 13,03(1,00 

! It 112 .^50, 2,^39,910, 3,212,81( 


In thr yc'Ai-s ISDl tc. li)0:! .■iliiiost 111.' \'lii.li' "f t'"' l'n'l"''W«- 
nuKhirinf; works of this district were e.md.ined in tlie lirikells- 
v,-rkiiursvereii. zu Oortnuind, wliieli ulieiided to the loarketnie Slid 
sale of the Old, lid of f)ri,|Uettes, ns well ns the innehase ol the pitch 
used ns liiiidiiie iiinterinl, for the mIioIc of the iiuimie eonipniiies. 
The following tnl.le is n review of the woi k of the lirikeltsN erkniils- 
vrrciii iViJiii 18iU tn 

With the end of the ynr IlKKi the ilrikettsverknnfsverein zu 
Dortmund censed its netivity, its sphere of work I.eiii;; then tniderlnken 
hy the Rheinisch-Wcstfnlischcn Kohlensyndicnt nt lisseii. The prnicipn 
pertinent results obtained dnrin.L: its operation since I'Kid are collected 
toeetlior in the followine- tables. 

, .1 n„„„x Akt.-tie. f. l!erKl«i. n Hultciite.r,- li,uros 

» l.K-huW n, the tig.iuo .etun.K to the (h'he.ikml.ei.er l.e.^aeik, Akt A.cs. 





I I'o JiU '' (nl'jt ‘J 10 


I'Ml NI) (l^'M 

Tn 

) • {i 

u illi 1 In- < 

Ill \ 

s III li- loi;) 


1 S'.'S 

18dli 

il'dii 

r.idi. 

! 

i 

ll'OJ 

100; 

1 

.'i'r.,113 

1... ,d,Mld 

l,:.d3,D.'.s 

1 

1 .did 

!.7Sd,:!'jii 

1 do''. U7 1 

J15, 

1, l^^,l:ld 



1,did.not 

l.d0l,''Ol 

17 i;', 

•j7,’',.'.J4 :.i‘. 

f.s 

.’it.i'ofi.hd.'’. 

11 

1 ' So;.,1^3 111 

1 'V I'.'d^.jjn 

KJ 

Id od 

IJ ‘J7 

1.’. 


I’J ‘Jd 

irt, 

7'.',7f.7 

ld3. 

Id',y7o 



112,70:. 

1 lo o-j: 

' I'y ‘5 

nif, i:- 

1 71 i,os2 I'.: 

f'.OIJ.LMd 

r.t : 

1,0j.' [.d.i 1,7 

d,:;M, ...'•n 71 

;id r>0 


11 

1 1 


11 

,, • 

■0 

;dj 

11 



1: 

.'.'I 

■'1 l,s7<i ','11 

'd7,11^ ';:i 

‘'7-'.8m 

•.'dl,h7> 

dl. ; 

of.o.d.di) 1,; 

1 do\ io.^, ; 1 

7,. 


17 I-J 

1.: 

.M) 

;'.u 

f.o . 0 



10"'. 1 

1,.Ml.,11111 

l,o'i|,S'.l 

sr.,(,Hd ; 

SI.lid 

i' r>, ■ / / 

■J,>d| 

n.ivf, ; 

1 


7i,:.oo ; 

) 0,77" 

M,d:i:. 

l,7.'2,!)'.s 

1.877,oso 


l!}d_‘ 

|Ml .1,.| 

1 003 


77-1, ■Jf.s 

d 

yj'i.o :o 

r." 

|d7,01'o 

7 d 

lO'l.OOl 

d " 

l'.3,dJ2 

;u d 

f.id.os:. 


5I,;.02 


fi'i.r.io 

’.'1 


(1 •_> 

Idd 

u ; 

1 > Jdo 

y [f 

i:'i."7o 

"•(j 

Jl.O'I 

1 

1 ;d,Hin 

'' d 

Mtj.dUl 

IdO 0 


Idd 0 


i04, No. 1;{) 







tUvit'v OF Tim riiiNTiPAi, Ri-^ui.ts of thk rHonumON ani» 8ai.k of DuioumM 
nria.NO TIIK Ih-Br.ATlON of HIK UnKIM8f|l-\V}.STF\LtSCHKN KoHLKNsYMUKAT 
FOR THK Yeaiw 1904-1907. ‘ (Onui'iiic Kjtli tlio cui vtvs in liff 100) 


1. (’s' of lii'niiiitliHg iind I'Ucft. 



1901 

1905.- 

1900. 

1907. 




. - . 


TnU) ciijil outjmt nf llic collnMii-^ 

nuis. 

tons. 

ions. 

lolls. 

in tln“ 

i57,‘jr.5,901 

05,3S2,5-J'.’ 

76,631,431 

80,15.5,994 

Aiimuiit u\ tlif above used foi 





bnquottmn 

l,714.li34 

1,915,47.8 

2, .816,839 

7617.19! 

: j'CieonUp- of the output 

- 2 r.8% 

1=2 •987, 

= 3-U2;, 

=-3'26,;, 

Thf eo;il Used Consists**! ol . — 





{(/) SmiuII hiiid eo.il. 

450,21f) 

110,2.86 

488.041 

508,181 

-- iKTCellUoi; nf III iqUottlllg 



= 21-06''^ 

21-71 


- 2.5 90 •’ 

- 21 097 

Appiiix \alue pel' ion 

1 0 M. 

•f5 M. 

5 0 M 

6-75 M 

{b} Foi^<' eottl slack 

.H:tl).332 

1,055,252 

1.300,139 

1,279 

= pei'eeiiUton of hi I'juettino 
coal 




r.9 77 '< 

■■I7'8S7. 

- .51 "2 1 /, 

--56 12''': 

Aj'pi-'X. \alu<' pci ion 

D TiO M 

6 on M 

7-.50 M. 

8'50 M 

(r) Small tat coal 

153.65(1 

479,940 

528,059 

481,72.S 

= peicenlaof i)( hiniuellm^^ 



-= 22 82 / 

18 52% 

Coal 


= 24 67% 

Ajipiox. value pel ton 

8-7;. M. 

9 00 -M 

10 50 .M. 

11 80 

Quantities of jJitcii iisid lor hii- 





qiietUno'’ 

120.153 

138,901 

161,588 

187,586 ‘ 

Total pa)inenls fm pip-h tu'c at 


M 

M 

M, 

ihe hinjiiette faetoiy (excluding' 

M 

the Syndikatfahiik, I'hndeii) 

5,66ih/54'M6 

.5,126,431'51 

6,551,759’12 

7,079,956 96 

Appiov. piieo ot juleli |wi (nii 
fri'c on waj^oon at tlie biiqiiolle 
factory — 





(a) At the bet'inmnji of tic \ eai 

50 

41 

40-50 

40-50 

(6) At tile end ol the yein 

49 

3s-5n 

40-50 

.39'00 

raynient- tor the j.itch per ton o| 



2'62 

2-r.6 

hnqilettes produced . 

3-09 

2'58 


2. NiiviUi ana laijiurtani irurl inj App/ianos of th- Juicf-ovs 



1904. 

1905. 

1906. 

1907 

Numher of IiriqiicLie factories | 

Factories v.orkiii^ with — 

Ih'giiining ol till' ycai 31 
End ot llie year . 31 

32 

31 

31 

36 

26 

28 

36 

38 

(a) Heating omuis . . | 

(/') Without hi-atmg oven hut 

Peginimig ol tlie yeai 23 
End of the yeai . 23 

21 

26 

29 

31 


with suju'iheatn 

8 

8 

8 

7 

Nunihei of plessOH (including egg 

rollers). 

The jiresses were .— 

137 

140 

160 

156 

138 

M3 

(n) Coullinlial piessCs 

126 

130 

[b) Tiglel-'lircsses . 

3 

0 


6 

7 

(c) Egg-loller plesses 

7 

7 

V 

(^) Presses of (ither constiuction 

Ihuiiio/ . . • 1 

0 

0 



^ Based on information sujuilied Ijy the Kohlensyiuhcat at Ksgen. 

* Strike year. 

^ Almost excluBivelv medium hard jutch. The quantities of soft jutoli uncd in tlie 
lluid stale hy the Zeche Holland III /IV. from their own cuke-tar plunt are not 
included. 

* Excluding the Kiederrheinibch-WcsUalibchen uuUibtria! district. 


10 







STATISTICS Of MOST' IMPOHTANT IWIQPmE-rHOT»rCING COI'NTKIES; 


/•’/ 






^ Total (l>‘ jiiotliictioii 

Total l.ii.(U( l(- > III oiii 
I iti.'ln<iiiio !,,(,il v,il,.s, allow 

j .tIK'l atlil ticllM’f ll Ill I lie j 
nilllllto CollljMllli's to llli tl I 
I o\V II till ti illiii!.’iral woiK-, j 
' Sail' Hill il'iilr cl lo till' S\ ikIi 
cal'. in< iM'lino loc al ■- il-' 

J am] salcv aifoi.lino lo 

mutual aoircimuit. 

'riu'i-c well' iiiii'l' up ot — 

' ./») ( ’olllplcto lu l<|Uct!. s 

' pen < iilao.' u| -ale j 

(/-) lui'iuell. - ; 

pi n < iiiaoc o| vale : 

<,iuaii(ilii-'"( l>ii'|iicili V wild I 

1 itualily . ' 

n. 1 

111. 


I' lXi <1 pi ices fi.i lu Ic|iii I lev pel 

I toll - 

I I i.iiiahu 

i II. w ' . 

i HI 

• A\< lag. volliiig ]>nef I ,u ton 
al eolliei \, o( III i.[m 1 1. - .,t 

all.la^s- 

Tola! plo, eeds llolll 1 lie - ll. 

of I'll.[Ill It'M liy the Syndi- 

^ I all ll foliieiy . 


It''i4. 

ii'or. 1 

190(1 

l')ii 7 

|Ol)v. 

toll- ! 

tolls 

tolls 

1 '.)t\r.io , 

1 

■J.l i:i,:'l 7 

.'..MiI.D.M',' . 

2 ..S 71.777 

I 

1 ;* i.'i.T.i^ 

i 

9,U3,Sii 

2 r..L \‘207 

2 , Mil), 1 or 

i 

1 Silo,;,-: 

■J.|i' 0 ,iso ; 

'i.fiOu/.'lS 

‘J.79‘-\a‘l( 

1 , 7 ''^ uJ'J 

M'i:,7i:i ’ 


1’ 70 : 1 , 90 : 

'.In ' H 

"7 1)1 

<Mi .'si ' 

'■<) ''2 

ej.or.fi ; 

11 ‘J 7'I r» 1 

1 ''0.1)17 

s>,Ss7 

-:i:n j 

!):' 1 

■; 1 ’) 

;t is 

I.OL'/JO? ■ 

1 ie'!i ir.O ! 

1 , t 7 .t,i:!i 

l.ssoiil'. 

7 - 0 .' ■' 7 J 

soi| /■77 

'.)9'2,7»i l 

739 . t 21 

IJ'.l.lCi'l 1 

loo_-ll_' 

14,'|, Hi'.' 

iii 7 ,;i:)i 

\pi 19" 1 1 

]<>»:, u 

luoi; 7. 

1907 s 

M. 

M 

.M. 

M 


rj 

i.t 7 r. 

l.i 79 


ll' 

]>::< ; 

13 


lu r> 

j ,0. , 

11 6 

11 7 .t ' 

11 s-t 

1 ! 

11 90 

12-ni 


■ ijisj,r.ii ''7 ... II' 'T^if.^'iri.oiti io;:m,!»s(',4iio 




r///o ,S9,/.s 


1UU4 

1909 

ItHlii 

r.ri.|mttes iis.'.l at llie tictoiies 




{di ll eli\ e 1)1 nni. 11> s. i'le iK- 

Ions. 

l.cDS 

Ions, 

Ot tlie tot ll .]iiaiiliti. - of l.ii'im il<-s 
setM 1 In 1 '* wf ro sent, to 

10,122 

1 1,9M 

1 l,99ii 

l.oeal sales and allowam es 

Tlie III. talliiigie.ilwoi ks altai In d 

1 :,137 

1 (1 1 1 7 

ll,.K9ll 

to (JolilOIRs . 

11,011 

■13,112 

’ 


\pi. 1901 9. 

1909 0 

1906 7 

Oeim.ii: railways 

S;.2, OS 

i,oi;>,ir,9 

1,001,317 

Mcrcliaiils 

7*10,308 

1,on;},161 

1,222,722 

orks, pi iv;it'' sales, . fe 

J-l'J.'MlO 

221,09'. 

199,092 

Canal coiistmenon 

o,;i09 

9,'* '9 


( H'niiaii colmnes 

11.299 

10,970 

2,1'1.9 

Oieisea transjiurt 

91,200 

9s,222 

71,279 

_ 


l')07 


lolj', 


11,.^7; 


I s 2ih 

•10,1-1. 







The distribution of the sale of briquettes amoiif!; the various^ 
ii\arketH (provinces, countries) is shown tiy tlie review collected from' 
ollicial sources and reproduced in the folding table opposite. 


(/)) Anchfn Difstrict. 






TIkw coiibistf'd of 

Selling Piicf 
per ton. 



jilo- 

'Incod. 







Y.sii, 

(>>al 

Outjml. 

Briquette 

I’rotluc- 

tion. 

o to 
</> ^ u 

r: -o 5 £u 
cr s ^ 

C iJ 

- 

Briquette? 

of 3 kg. 
Maria Pit, 

K Cfj 

. « 

« tfo f aJ 
p 'I. i: - 

o-w = — 

^ ►J 

£ 

tc ^ 

w S. 


tOllH. 

tullH. 

tons. 

tons. 

toim. 

tons 

M 

M. 

iflrto 

i,ioi,iir. 


22,030 

22,030 





1K.M5 


11.8,1177 

14,208 

14,20.8 





IflOO 


15,340 

13,220 


2.120 



i8s»r. 

i,7.'i;i,i‘2.'. 

211,000 

24,000 


22,7.60 

1,810 

n'-ic 

n' 25 

mou 

1,771.48'J 

200,703 

17,398 


14,750 

2,048 



1001 

1,892,1*98 


39,113 


35,490 

3,023 



I'JO'J 

1,992,076 


47,230 


41,870 

5,300 



11>03 

2,I0r>,439 

317,266 

02,390 


50,920 

5,470 



I'MIl 

2,2l8,4r)0 

300,284 

67,8711 


02,930 

4,949 



v.m 

2,'A'.0,]87 

371,160 

08,934 


01,750 

7,184 



u»()6 

2,260,083 

476,402 

00,077 


67,140 

8.937 



too? 



68,915 


.66,070 

12,945 

1.3-89 

1T89 


More iiiforiiiation with regard to these two hri(|Uette factories 
individually is given in the table on p. 245. 

1. iiri(iuette factory at the Laurweg pit at Koldsclndd, formerly in 
the possession of tin; " Vereinigung.sgesellschaft fur Steinkohlenbau iin 
Wurinrevier,” but for some years belonging with other pits to the 
“ Kschweiler llergwerksverein." 

The prodnetien of brjqncittes from flaming or somi-fat coals (contaiiinig 1.4 
to 11 per cent volatde oonslitiionts) was commenced at Una works towarils 
the middle of 1870 with a Middleton-Uetoiidjay toggle lever press by 

Detombay of Mai'cinolle, near Charleroi, and an egg-roll press by Zimmer- 
inann it llanre//.of Monceau-snr-Sambro, Tins old briipiette factory was pidleil 
down after over twenty years working, and was replaced by a new factory 
for the production of egg briquettes by means of two eleetrically driven 
egg roll presses. 

Application of %;/ llni/uetles .—As domestic fuels, especially as a substitute 
for tlio costly antliracite coals fur burning in slow combustion stoves of American 
and other similar systems. 

Their Market .—Outside their own limited district egg briquettes arc sold, 
ospeoially in Wurtomburg, Ikdou, and llannover-lirunswick. 



IhiijHi'tli'f aii'l ] 


ni>rnii:i Ti".\ oi- 'nii' i 


Nm 

Muk.'t 



iMi 



I'lll 

p. 1 "111 

lull' 

1 


I^ D'.n 

IK i'l 

1 i ' lllj 



lO.O.'l 


Iki.O^K 

- 

H IIMImV.'I , 1>I lllI-.\Mi k 

1 nniiiMM 

1 I'l .lIll'iUlll- 

j,i 1. I 

,n. lii.iM 
>t ini’iiiiil' 



' l.n 7 '' 


li'i 7 n 

i : 



\ :,i 

t 

1 

11 iiiilmi S- hi. s\\ 1;^ 11o!-i-'Im i il t iii'I 

II..VM 

1 111' 111-i\ 1 

1 1 

11 

1 I iJi.,. 
i. Ill-nil "I ' 


; Bi fiiu'ii, uMi iihin u', 1'^ 1 '1 !'i iM 1 

1 "1 ,iiiii'iiiii 

’ l"i B- 

II 1 nmii II) ■ 

li'l in 

" 

1 B i\ ,11 i.i, 1> ii|i u, 111 1. iiiIm 1 ■: , 

‘Jiii. 

0 21 

ji,-,;,. i 

- 

N.| V'lll \ I’luN llH'f 



1.,, I.r.l, 1 

, ^ 

’I'hii 1 niL;i.i ,111.! k liiL^'l"iii .)! > iX'.ii V 

1 ,;,;i!: 

1 I II ii III j 
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2. I!ri(|uoUc factory at the Maria pit, I louden. 'I'hc owncrsliip 
relati<jus arc the same as for No 1. 

Huilt hy Seluichteriiiaiiii .N KreiiaT of Dortnuiui], ami put into 
operation in IhOo, this factory contains two .systems, each consisting 
of a hiiatine oven and two t'oullinhal presses, ami produces h-ko. 
briipiettes from semi-fat coats The, factory is ()i)erated hy a steam-- 
enoine of 100 II I’, and an electric motor of 7j H.T. to <lrivo the 
elevator Outside the small district, ill which the briipietteM are il.sed 
specially for paper factories, ohiss-works, for tiriiio locomotives and 
: team rollers, the market foi these brii|Uettes is to be found ]>riueipally 
in Switzerland and Bavaria, wbt^re they are used on mine railways, 
steamships, breweries, and .so on. 


' (c) SdarhiHicken Didrict. 

In the Saarbrucken district the bri(|uettino of coal i.s .still new and 
(piite unimportant. Tliis i.s mainly due to the fact that the small 
Hauling and fat coals (small nuts and sla<;k), when they arc not used 
at the colliery, are almost wholly employed for direct firing in iron¬ 
works, glass-works, etc,, or for coldng purposes. 

In the whole district there is only one hriciuette factory, and that 
is the State hri(]uetting plant at Ilafeniont Malstatt near Saarbrucken. 
.Equipped by Sclitichterinann & Kreiner with one Couilinhal proas 
and heating oven, the plant came into operation in the year 1904 and 
produces principally O-kg. briquettes. Up to the pre.scnt, however, it 
has been used very little (for about one month in the year), os the 
following table will show. The supply of small coal for briquetting 
soften fails, and the orders for briquettes are very few. 
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lilUi^UKITES AND imHilJKTTI.Vd. 


Or Mi 1 Ol' OuAI,, I 'nkK, AMI liUHJI I.H I i IN IIII, 11| 11 I.IM' (ik I MK Kill., 
liHi.U MIKSlillHi lliS, H\Mllllli li, Ki (1901 191)7) ' 


Vd;ii. 

Codl UlltpUl 
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])t()<JlU:i d.- 
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I’roliuclioti 
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7,057 

lytjy 

|0.6o:i,31.5 
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1,1‘29.‘2v2 

• 11 

3,029 


'I’ll'' liii'iilrticH ili'c siiltl iiriiirlji.illy ill tin' iiilcliiir nl I’nisM.i 
AImiu'i' liiinaiiic, SmuIIi (Icrniany, ami Switz'i-laiiil 

(i/) I Silr.siii. 

Ill tliii, (lie srCDiid larycst i'(ial-|iiiKliiriii” ilisti'ii'l ol' IViiasiau 
(Iriiiiaiiw III ii|il('ttiiiy lias dev I'l'iinil cnid iiiii'Hisly siiii'c its iiicr|)ti"ii in 
the vai' l''^i•d. lull lias iicMT icai'lii'd laryc ilinii'iisidiis, inliiriiMlly 
lircaiisc llm l'|i]iri’ Silrsiaii ziim wni'ks, in liiiiiliiiiatioii with thr ii'oii- 
works, linvi' (■laiiiird hy I’ar llir aii'iitcsi |iart of llm llaiiiiiiy ami I'oioc 
(loals. 'I’lmsi' l•^mdil.ions do not jiroiiiisr lo cliano" \rry nini'li in tlm 
iiinimdiatr futinr (On tlm I'ollowino [layr an' two iahlcs wliir.li 
show tlm hi'iinmtl.i' iii'odimtion and I'onditions ol w’oikino) 'I'lic 
lollowinm is H'|M)iit‘d of tlm indi\idlial hiii|iii'ttr facloiii s - 

I. 'I'lm Miiiiiia |ii(. hiii|imlti‘ I'lmlory (Ivyhnikrr Sti'inkohlanyi'Wi'ik- 
schal’th Kyhnik distni-l, l’ji|n'r Silesia,'connmimrd wink ni ISI);’,, and 
has hern extended IVolii time to time Since ItKfi it has worked w itii 
four Coilllinhal [nessi's with heatilie o\ens (Selnii'hteriiiann 
Ki'eiiier) and three Veadon-lhisse |iresses (Zeitzer liiseimieszerei iiiid 
Maschnmnhaii Aklieneesellschaft) 'I’he anioiint of iiileh (h.ud and 
soft) is on the a\ei'aye t) per cent of the hri'|imtiine inixtine 

One sleam-enoine of 14 .) 11 I’, and one eleelrie motor of lit) 111 ' 
siipiily the motive power. Seveiilydive workmen are employed. 
Iliiiiiietles of ;i ke, hut mostly of I ky Weiydit, are prodiieed 
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60,75.» 00 tolls 

1895 

12,311 05 ,, 

I'.leij 


1900 

. 
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mor 
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' Aii'iiuime to till' i'('|ioils on “Dio, lioi'ewoikiaiidii'liio uiid llorgrcrwalliiiij,' 
I’loiis/oiis,'’ iiul'loluil in the y'lMii.. /o/.s/ir./lo Jltui- II.- uivl S.-IT. 

• 1>\ tlio State .lU'l piiv.ito coking' planm. 

* According to the report ul the wurka iii.inageriieut. 



STATISTICS (IF MOST IMPOItTANT UliKil'Kn'E PUomH'lNC. ('OI NTIMKS, '2-17 

I lie 1)i'iinii'tti‘s are suKl ]i.iitl\ lo cailway ('nmpaiiii'^ ami ]>aillv 
IJiivatrly. ('miMilrral)!.' (|naiui(ii s ,if th,' l-ky lii i.|m'tla.s arc aciil 
aiiiiJiiy'other places, to ivisl I’riisMa, ulu'ie they arc iimeli in (Iciiiaial 
a.s (loiiicsiie llltds lot hankiiic lii,‘s 
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lactoiy cuiiiiihm'i'il Win k iti IS‘)1-, is ^n’iuluallv 
aiul has workfd siiH-c IilOd with hmr (^mllinhal jjii'sscs jind htattiii^ 
oveu'^ hy Si'huchtcnnaiin Sz K J iaiirf, and oiif Yrailoii-lhissi* press liy thu 
Zeitzer Kiseii^desziTei. An press oljttiineil IVonj Ikil^duni in 

pi’oved iinsatishujtury, and was put out of operation. Klaniitt;^^ 


• Accunhng te tliu Sl<((islik 'l^r Ob<;ric}ih’>fl^<'h>’ii Jlei'j- und !IntUnu'crhey issued 
annually by tlie OburscUle^i'-tluai hng- mid lluttiamiaum-iclieii Vciuin, K V llattowiLz. 

* I’rom itdoiiuaLieU givcu b\ ihetnui 
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hkiquettks anp hriquettino: 


ciiiil-cliisi IVdiii Ui(‘ iicif^'lihoiii'iiif; Stalo Kdiiiifin-riHisc mine is wnrked 
up vviih pitch IVdi]] (he enkin;; plants nf Upper Sih^sia, ilie chemical 
facl()ri(,'.s of Zabrze, and the (ihiekaul' coking installation. 'I'hc [lilch 
u.scd amounted lo ■ — 
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Sinci: I!)()(> the motive pow(‘r has been supplieil by one .steam-enein(^ 
of I^O II.I’, and rmii' i.'lectric motors of dO, dO, !), ajid (iO II I’., making 
a i.otal of 125 11.1’. 
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The labour costs per ton of briipiettes have therefore been considerably 
reduced in the last year 

The production of dd<g. and Ukg. bi'i(|iiettes amounted to - 
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The la'iipictto.s arc for the greatest part u.sed uh service coal on the 
I’russiaii State Railways. 

d. llimpiette factory at the State Koiugs pit (Kdiiigl. l>ergins[iektion 
I. at Kontgshutte). 






STATISTICS OF MOST 1MI’01!T\NT IlItKirKTTK-lMioDlICtST. roUXTItlKS ‘2K) 

'I'liis latfst lactoiy, liist into opmation in tlio ''pini;^'' 

of IltO.S with two 'I'iy'icl lllrs-.rs |,^ (|,'sc|ill(d lllul 111 list I lltl I i aho\r (SIS- 
p. 221 ft fii] ). 'I’lic c oi i. spondiiiL; llyoiir.s aro yovrii in thr ahoM- 
description. 
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i 

lltiJS 


j I V' .idull I'.IJSlSl plf's's 
> 1 TlklllT |)li'HM 

* 1 I'l'UlllIlll.l! pless 


I'joti : f,o,;i.3 (I'tn 1 

4U71 

2 

'1 230 1 3 12 ; 


i 




1907 

58,540 : 1 05 

! 

5217 

- 

3 tl„ 

4 1 230 C : 193 : 

1 


Till two l)lii|lli'tte Inrloiirs ail' to Im t'olinii at llir I'ollowiiia 
works - 

I Itcrp wolkiny (Hans lliiiirirli and .Marie slial’t) at the 
Flir.stensteilier iiiine at Waldeiihlira ' (Fnistl I’les/.isehe lirrewerkK- 
direktioii) Tins hinpietle raetory was limit- by the Zeitzer Itiseii- 
eieszerei mid Maseliineiiliali Akt.-tle.s. in the year IIK'.'l and eoiniiieneed 
workina in 1904. Washed coal of 1 toll) niin. aiain size, eoniaimiia 
4 to 5 per cent, ash and ahoiit 12 to It |»er cent iiioisliire (sellin^r price in 
the sprina of lilttS ahont 9 to 10 marks jier ton), is dried to about li 

‘ Odllecteil paitl) fniiii Llie \e.uly ii [nirLs ef tlie “ Vl'Kiii.s fui die lieigliauliciiea 
Intel e.seell Nleilersclilerells.” 

^ According to tlie re]iort of the work- nianageinent. 
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iiuii;ri;TTi;s and i'.Rii,ii'i"ri'i\r,. 


t-o 4 |)i‘r ci'iO I urr ill ;i slcinii (ii yini; in'rii [( i-: (lii'ii iiiixi'il 

vvilll .linillf, (15 |irl iTIlt. |ii(cli mill 111 KHlrl t''ll liy liUMIls of ll \'iMi|oll- 

llussr |ilrss Ol luttrlly uilll fllr.liliof :l TlyliT [llTs^ Mriliulll ll.U'll 
jiitcll widl.'l Solli'lllliy' point lit 50 to (iO ( ' , fioiil I hr Cpprl SliiM.lU 
i-iikiiiy I limit‘I or thr l•ll(•llli(•lll w orks m /y.iln /c, is l•lll[llo\ i d 

The iiiotiM' [lowri- rri|uin'(l for ilri\ iiiy tin- wliolr In ii|iii'tlc iiis|,ill.i- 
lioii IS M) 11.1' . fill no lonil, .llioiit 45 11 Ik Woikiiiy with only oin- 

plTss. (iO II I' IS sllllirlrlll.. 

'I’hc rliwator lor l.hi: ciinlr ronl, Ihr (lr\iny oMm mnl Ihr pitcln 
liroakcr work in I'oiiiiiioii W.iyrs pn ton ol liiniurtlcs miioinit to 
a.Iniosi 1)0 pfys. 

Thr ipinnt it ii's of l-ky In iipirl Irs pi rp.i inl w n c ii^ lollows - 

• • 2 : 1 ,7(i50 Ions Till- i.ulu.ii mill.I ms 

I!I0II . . 1)2. '2 I-I'5 ,, ;ll<- llir (US- 

11107 . . ;!.s,!l05 5 „ ' loniris 

2 Kons .Mi'lchior pit .it. W nhli'iiliiii i; (ow Ill'll li\ ihr linn of KnIiiii/, 
III San ran) 

Thr lii'iipirllr farl-ory was Iniilt- hy .Srliiirlilrriii.inn iV Krriiiri of 
1 )oi Iiiiunil, I'oiinnriirril opriat 10 ns ill M.iy 111(15 Works with oiir hratiiw 
o\rn anil oiir (.'oullinlial pi 1 ss, .iinl pioilurrs Iniipirifi's rarli wriyhiiiy 
4 kys 

11)05 .... 4252 tons 

IDOCi ... . 22,522 

11)07 .... 2f,M:! „ 


T"i \i, 

OF HU I’CV'slw 

r.i; 

1)1 1 1 rr I'l.oni 

llo\ IN 

ill' Yl M," 

r.'MO !;m)7. 


„ 



,/ 


T).t li 1 

^.■1I. 


\ IcllDll 

S, 111 , 1 1)1 m-lsfii 

I'l |.(.l 

1 I'W, 1 

Kintfiliiiii ni 


W.-ij.htilu ' 

hi .11,11 

lli'-llU'l 

Slii-'i.i 

Sil, "1.1 

I'ni": 1 


) tmis ^ 

loll'' 

loll" 

I'-Ms 

1 m||" 

toll • 

lilt'll 


17,3'.'S 


loll, I'l ,'1 



IMOI 

l.Ol'i.'MS t 

olMlT) 


116.";,;) 



1 !"T.! 

l,'):'r'.7'.'() 1 

17.LM0 


131,;.o:. 



I'lOll 






2 ,"i:>..Si,} 

llK'l 

0^7 ' 

'■•7,s7'.' 

h'lio 

liu'i.-.l'Jl 

o:;7 

•i.ns.i.vs 

U'Uf. 

..V^7(i.llS 


s:).S7 

1 IJ.Itti.'' 

•J7,i'l;- 

2,7,"3,717' 


'J.t’.SS.lMS 

tl(‘.<'77 

7iir'7 


7)1.til! 

'2,":,r..r.ii 

I'jo: 

{.oi.ij'ii;. 

liS.’il.'i 


ll.!.''**') 

'■>3,77)7 

3.3'22.7<'l 


/ /h (/// 11'l'll/rii 

/,s 0 / II, 

Z'/V/N"/,/ U 

liitilir, 

1/ .1 lO/ior,-Till, 


follow inr l.ihlr show s t hr rs( 11 ii.itril tot.il rnplii rinrni s of furl of \ arious 
ilescii[ilioii.s for 11)07 aiii'.ordinr to thr budrrt -- 




STATIS'l'ICS nr MUST IMl'lllll'WI' Kl!l(,'l I I'll: I’liOl H ( I S': inl \l'l:l|s 


1\ llni nl !• lid. 

W I idii 

I'd .1 ('em 

I 1 

k'' 


1,1. 

\1 

M 

■tl. 

r 1 ''' 

V , 1 

11 "h 

. il 'iii'|i;.Mi* ' 

1.1 1: ' ■> <1 

1 1, k-1 . O'l 

1 ' 1 > 

.ik. 

I,-,.,!' Il 

1.01 1,'<()'» 

1,' 'J'' 

Il:IiS(i ,lini I'll'lHi t (< > 

in'ii'" 

'll ; jiKi 

1'* 

I'..;!! 


k‘l .’■|0.(i:.)ll 

11 :i 


Tiir ui (It'i ^ loi 11 M I 1)1 ii |Ui't 1 \\ ' I '■ ili-'l I il lilt '' I anil ' 111 ; till' I in li \ I'lua I 

ilnl I lets ,l'l lnlliiW V 


hisim 1 

W 1 

r li ih c I 

1 1 I'l 

1"' ' ■" 

\\i sti.li ill in ill tn. 1 


M 

11,^1,. 'O'i 

M 

i.' 1" 

-li.u .. 

11",' "" 

1,111,""" 

in In 



'1 ’ mill 

1 '.1 ! " 

OlliCl 'IkIiIi Is 

.. 

1,! 

I'l 10 

I’dll . 

t,l 1 MO" 

1 i.ii il,:'i'" 

I'l. 


1 J I•'.|u I " Ii1 
cl III, lei .1 
lii.lc,.!,,,,! 

1 7iii" 1 '' III 

cl tin Icl.il 

1 C Is ct 1,1. 1 



11 I 'iTi I! Hiiim' I >isi itn r 

■| 1,| , I ll-l on llinr-’ a |l■■^llllal' ||IIS|I loll, IILnlllllrll I I l||| w lloln ol 

(li, 1,1 n |ii,.| 1,1 I'acloni'-' lii'lonoiiio to il ai'- Mln.ilnl lai a\\a\ lioiiilln 

a I IMS \ irlilniLt tin- ni.il noi ki || to lin'|U' Ill'S ,, oils, linn it l \, sill, I lirx 

i|,.|p,. (I,,, nlmlr of liii'ii Cl,'ll lioiii III,' I, own l,’linii.|i W'l ■,! [lii.iliaii 
c ill in \' ill'll II t 1 1 li.is to 111' 111 oiiiilil II |i I 111' Hillin' 1 1 oiii III, Hiilir |ioi I 

to till' rpiii'i I'liiin |ioil' ,|I M,IIII/, ainl . ... in ninaiilir I'onl 

il.U'n S Till' III |||III'I In |iloi|l|in .il till' wolks nill'l llli'll'loir In- 

iiirliiili'il u il II (liosn III Loui'i li’hniisli \\ nsl | ilia I la 

,\s in till' rollii'U ilislint, li.inl '-iiiilli), ainl fat loal smalk an 
lii'iiii'ili.ilK 111 ii|iii'tti'il uilli till' .iiMilioii of |iilnli, uliii'li is also ilnni'il 
fioiii till' saiiin .soiiirn, lull small ,|Uaiil il ii ,s arn aKo olilaiinil Innii 
J’anrlaiIII ainl 11olkiin 1 1 In■ small 11 laIs .ir,■ tiiaiiiIy sI,i, k w 1 1 ii'li li.i' 

lie -I I I a Ol 11 Inc I 11 OIII I In' c III I s<' k III' Is I il cial III I o] mi 1 ly 1 1 a i cj,, ,i I n I a 11 ni 
the Ml I isi 11 unit iiiiiiini'oiis iiiiliMiliiios .uni il'ln I I Ins 

Most of tlin liilijili'ttn uoiks am kinl iloun liy ainl owiiml ly lln 
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lar;(i; Lnwcr Uiiciiish conl-flcalcrH. For thr most [KU't, tiu'ir internal 
(•i[iiipm(!nt lias been cai-rieil out by Schuclitermium ti Kreiner of 
Dortiiimiil, mill eonseiinently ('oullinlial presses are mainly iiseil. Thu 
Maseliineiiban Akt-(ies Tiller of Diiisbure-Meiderich is, however, 
also represented (|{heiiian briipieite works and others). So far as 
can be detei'iiiiiied, the biiipiuttu production of these works has not 
up to the present been collected and dealt with in oHieial or unollicial 
production statistics either of the kinedoin or of the individual states 
coneerned. 

)'’urthei- infoi'iiiation eolh'cted by the author on the Upper Khine, 
bi-iipiette works and their outliuts will he seen from the followine 
tables. 

An ai icurale representation of the total coabbriipiette jiroduelion 
of the Upper Khine works was not available at this time. If estimated 
values, based on the producing capacity as well as the conditions 
ol production and sale, are inserted for the works dealt with last 
and whose actiiid outputs are unknown, the following round nunibei'S 
are obtained for the yearly out [Hits — 



1901. 


I90:i 

1901 

1909 

loot;. 

1907 


tons. j ttlllS. 

»7o,oou 'ntuoijo 

tnllS. 

190,000 

tdlls, 

910,(10(1 

toJI-s. 

100,000 

929,000 

('Uls. 

990,000 

tons 

OOO.OuO 


The.se are \ery eicut totals wliieli, with the esceiition of Imwer Khenisli 
\Vest[ihalia, ereiitly e.xceed the total yearly [iroduetions of the remaining 
(lerinan coal-brii[Uuttine districts. 

'I'akine the [iresent average yearly [iroductioii of the U[)[ier Khine 
district as 500,00(1 tons in round numbers, and an aveiaye .sellhie price 
of the briipiettes proiliieed as tlfteeii marks, an ineraye sale value of 
about 7,500,000 marks is obtained for the mean yearly [iroduction 

From this point of \ iew, the biiiplette statistics of thedernian Empire, 
in which, as has already been mentioned above, the briipiette works 
of the U[i[ier Khine have not been considered up to the [iresent, show 
considerable delieiencies, and as a result eive too low a value for the 
total eoaldiriipu'tte production of the em[iire—a delicieney wdiich should 
■soon be corrected. 

I’lie natural [u lneipal markets I’oi- the bri(|Uettes of this district are 
South tlerniany and Swit/.erland. The main users are the railways 
and industries, while small i[uantities are also applied as domestic fuels. 
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2rA 


HifiQirK'iTKs AVI) imiijrKTTivr, 


III. KiNiaxiM III' ,S\\(iN"i ' 



Olltjilll ol 

C.al 


I’lnilm I hill ol ( 
l')l l(|U''Ili s 


Nuiiilt.'i 


I’mIIS. 


Viilih- j»-t 
T-n 


l-'.h loi h > 


IS‘.)7 


Kri'ifi, *,<*■; 

.'.ri47 

; 

3 

1 

I'Mio 


l,'''j,7"o 

11,00*’ 

IT)’9.'- i 

3 

■' 

I'.Hll 


i.(,s.;,xi'i 

11,.090 

10 10 

'1 




4. m;, 

IS.lJ^fi 

1 -1 • 12 

0 

9 

' TH)'{ 


Ktoii.ni 

•J'.'P'iDi 

10 91 

0 

'' i 

11*01 


l.lTk.l"? 

I'ipjijf, 

1 :i 0 : : 

ii 

:! i 

oori 



I'Mii:-; 

lO 77 : 

0 


I'.IUti 



19,120 

Mol ; 

' 

*; 

‘t i 

111 

inlnl lll.lliilll 

iN'^Mhliii;^ 

thr S:i\oU 


i<|iuHr worlvs 


VAW 111- <)l4;iilir(l IlDiii till- loljduiiij; 


1 ) \ I \ III. 1 II I, ( ’<) \I, 1 •11(^1 I I 1 I \\'<>K KS U|. ‘Ill Kin . . ni. S \ \ n\ •) 






1 

I'll hjlli't Ir I’tihlik t loll 




I'l. -Ai 

1 1 



Nhiiic i-I 



22 r 1 

1 


Wolk^ 



V -2 1 i9or>. ! 190*;. i 



Nn 

|lrM;Mi 

^ Ttui'' ' I'.ilm ' 'I'liiis 

V.ilnr 





' ■ ; 

.M : 

1 

Zwh knurl .SO'lil 

1 

1 t,i\ hi 

isor. 1 0,021 , 77 , 74 ; ■ .0,309 

71,121 


ko 111 .' 111 . an 



1 ‘ : 

1 


M'inii 



! ' ' 

1 

2 

/,\\ i('k HU I Hi 1 


1 )ii\ hi 

1 • 1 



ipirllr \\^.tk^ 




1 

3 

().‘Unil/i 1 111 1 

3 

\ I’aiiMii ( Kiiiii 

1 ' 1 .T .0**0 

Ost'i , , 

) j 


i]iii Hr \V<'iks 


pm MhiI'ii 

) 1391. ' ' 



< -Inrkiiu! < ''ll .11 


liiill. ; 

(1900 

1 


Knlsln 


1ll 1 S. 

; 


1 

SldllknlllrllWi ik 


^ r.hluli (Ki.lil- 

1,N90 ^ 1 2,030 1 70 , 0 ;, !2,5*i7 

1^2.12*' 


MdI;;. Idti'ITI 111 


r.iii M iih 11 

1 1 



lvrlld'l>'l 1’ 


llUl(r) 



f, 

SlrilikolilrllWrlk 

' 

Yr.ilmi l‘.id-r 

1902 ' 9>3,N ' 130,7 21 ' 10,22.n 

13’^,9.^o 


, P.rrldMl ll-'lllt 


i /.i ll h 1 Klsrii 

1 i 


1 llu] 1 \ 1 1' 1 11. 


ph"',h III lltl'i 

' 


1 K.3.1 


M.Im'I, Ak! 

i ' ! 


0 ' I’ki'iki'iilii'li \>>ii 


< It s ) 

\ t'ltltUl • I’lll'sr 

1 

1902 21,201 204,901 21,270 

300,99.' . 

1 lliU'A^'i SO'iii 

— 

( Zril/rr Kisi 11 - 

1 • 1 


ivolilciiWfik nil 


ph s/ri < 1 illhi 

i 1 


1’ 1 a 1111 nsdn' n 

■ 1 

Mum'Ii \kl • 

1 i 1 


j lliiiihli' 

1 ■■ ^ 

r" 

Crs ) 

1 


’ Ai'i I'lol'llp In ill 

\ U1 icilv \ otlllUC'' nf ll 

h .lAluluuh J (1 /Oiu- iniil ll.dl. 

srn Dll 


' \rdU(lni^' to 1' Tu'l'tow, riiikotlh'U'ii <it'r Stmiknlilr iiu Ivnilj^lvK li 

S.ihli^rn" •/.-/,)kro/. foi llih\(';ii I'.i'iT. A , p IS) 

' Tlii^ bri-iiu'tl.in^' pl.inl i.'x <K‘^(-til)ai .unl illuslialcl in llu- prcvioii^v iiulicalcij 
foiunuiiU' aUoii. 
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III till- Lin^'lnlil .i! “S.IMIM) li| i(|U''llr'- of o| I k:;, .'I 111 I Too oMu 

■■ 111 ' |ii inii|i:ill\ |il l•|l.o■^|| Till' loini, I linil ,i|i|ilii ,0 loii loi locoiiioi i\, 

III i 1)0 oil I 111- Sl.ito I .111 w .1 \ - .mil I hi' Too m hi i.|Ui'i O s .no iis,i| o, 
lioiiso i noU l"i t ho nil ot ji.ii I 

Till III li|UoU iiii; |il,iiil iiioiii loih i| niiih I o I'loihi'iil i, I'liiii^koi o. 

ill'll I ihoil ,ilnl llllls) I .10 i| .|lio\ . ( |. I i|T 1 

Si M\1 \ l.\ ol I III 0. . \ l I'l'.h.il I II I l‘l oOl , I Ill I I . r I \' \ . I Ml P 1 

1 '. 1 n 1 't I o I'll. i'l 7 

I. II III l-lll \ 


V.TI 

IVloll 
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Km 'i|..ih 



11 ! : 11 ! I |i II i! > 

,1 .so 1.) 
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1 ' lin il. 1 





t HI- Ih|i|U. t1. 
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.|iti It. 

1 'll' III ;.[I|I n 1 

’..'1 , 1h ii|ii. ' 

■ Mi ' 

1'HlO 

I. sil'j 

i; 

HIM 

11 

1,1.' nil 

I'OlI 


11 

_(0MI 

1 1. .'o, 

■ '1.,'"' 

l-.llj 


i;. 

,Ill'll 

1 ' ! 

, 1" 

loii;] 




J" (.''1 

",MI0 

li-'l 

-’Jl'.IK' 

i" 

,111)11 

I'l -.'iK, 


I'.M)', 

:i'' 



v <;!: 

1 tt;', ;ii') 


■J ''o'' ■ 1 I 


,lo (I 

T', 1 

i.(i(i 


i.'iJJ ,'M 

i] ; 

,(|i.(l 

■ .. 

1 'll '(in 


(, p’l'l'lol 


■ 1 I>l. I \ Ml 

1 Nil "1 1 "i < H \| 

In t '' 1 III 

^ 1 \ 1 It 1 1 i 1 t M N ( 

[ 1 1 'M - ,\ M \ 


i s,.H' 


1 Mlji H 1 - "t 

I'l I. ;"i, 1 1 il 

1 In.l n 



I'. ;i 

I'.i I'iU' M. 

1 1 < .1 . 
Im,|,hI, 



/'i 1 M" 

1' n 

! I.m, 



' •; 77'' 

1 I'l ; 'M 

,"i.; -1 

‘t| tills,, |] 

III . 1 . 'til 


01 It" ' II" 1' ' im 


Ih 



li"iii 


r<i li'i im 


! ’I,7'7 

11''.-M 

I'),'* -' 

li.ill.iiii 


'"H, : '.'i 

:i ' 

k.i,''"!' 

\ 11 -1 i 111 

1 1 II1" ' II \ 

H: 
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'■,,5,'<7'l 

It H-l 

iiiM 

1 ' 7'; 

"1 ! 
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ii.iiii I' 
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1 7 i J 



< )• 1 111 11 
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The -ili.ii o ol t ho o \ |ioi I s .11 01 iiiiit; I o I ho lllii noli U o■■| |,h.i li.'i I T in I 
Syiniioalo niiioiiiili il In 

lllOli , 4I!S. I!)I Inns .TT h |ioi Colli Ilf t ho loinl 1 \| iii I 

1II07 . .■>l(lf'i:{ , 1,0 :i . 

SiiK 0 I l|o i|iii|o cinoiilol .1 hlo |iioc|ui I loll III I ho I |i|ioi h'hiiio ihsi iii I 
Inns 1,01 II ( oiisiiloi oil lioio ioi Iho liisl liiiio 111 tho (onl hiiijiiotlo 
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utali.siifH of tli(' ricnniin l'AM[)irt;, coii.siili'i-.-ilily liiolicr llonrcH for llic 
yoiirly imlpiit (jf flic whole l<iiioiioiii Inive been obtaincil tliiiii have 
been hithei'to icpoileil or assumcil, Aceonlincly, tbe coal-brlinietlc 
proibiclloii of the (lernian Empire, at all events since I!Hl(), takes the 
first place when compareil with that of the other states which come 
ninler consideration (see followine tables) in later years its jirodiielion 
has far exi'ceileil that of these countries 

A eoiisiilerahle proportion of the (lermaii coal hriipiettes are exported, 
and the exjiorts are coiiiiteraeted by only incoiisideiable ipianlities ol 
imports. The foreeoiiie table eives information on this point for the 
(wo years ItHKi and 11)07. • 


B. AUSTRIA-HUNGARY MONARCHY 

1 Ai'stri.n' 






itm (I’li'^si'tl 




1 (nil's, 

tiiitl Clidil 


(\>fd Outiml 

('i 'ko 

i'>i i(jiii‘l t 


Yfdi 

PnnitU'Llnli 





Tnlls \ 

Diit-y Viiliic 


tnim. 



kiKtion. 

inof) 

in,'.122,5 ir* 

1,227,1)1S 

5'1,t)9l 


!!)01 

ll,73S,s.io 

l,27:'d'00 

so.'irxi 

i,ii5.Ha5 



1.1611,Sid 




ll.l'.'S.lll 

1 ,l(i^,‘2i)d 


i,57ii,a:i2 


11.SOS,215 

1,2S2..I7.1 

iai,77'i 

I.'OS.'IIS 

I'.ior- 

l2,r)S5,‘2d;l 

i.'ioivisa 


1,721,41*9 

I'lod 


1 ,t!77,(I-ld 

112,1-25 

l,S2i*,459 


On\i, esK.a \M' ritoisiioins (IK nil-', I'lnosi.e Oe\i, .\s'ii (to\i. Uiiisei';i 11.^ 
IS' iiiF Tei'i. llreji'i'.i 1 K I'laiiweiles. 



(lo.il I'll^l f"l 

rnullh tioii 111 

t'oiil used f(ir 

(5‘al ll[ii[iu‘llos 



U5m1s. 

1'U's^i‘il (’o.ils 

(.'oa! 

i-i. 

111! <1(1 

Ycjii 








_ 


’I'ltlis. ; 

i 

V.lhlO 

Toil's 

. 

VdlllO 

Tons. 

^^llUlt 

Toll's 

Yillllr 


Rioin'ii. 

IvlOlU'll. 

Kioiieii. 

Kionen. 

1905 

72.419 

ra2.i57 

76.H0O 

9H,6l0 

55,205 

6iW,5S9 

59,259 

776,s59 

1906 

79,^167 i 

770,227 

7S,800 

985,000 

59,140 

a89,155 

03,335 

: 835,459 


The production of lirii|iietteH in Austria takes place chielly in the 
.Maliri.scli-( Istraii district. 

* Actoiiliii^ tu tile (As'loi'('i(7i /triOi/o,/ Ik'iij- it. llidUnivtbeii. 
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C BELGIUM. 

In l!i'|niiiiii liiii|nrtllii” Is |)n'ni'i|)iill3 (■.iiili'il nii in I lir I li'nMi‘;;:Ui 
|)rn\itH'n, IioMlrrinn on I'V.ini'n, with Un‘ (‘".il distru'ts nl Minis, Mitln! 
IjuhI. nnil ('liiirirroi, innrr |i;u tinnlni'l}' in tin- lilttin', :inil to .n sniall*<l' 
nxti'iit. hou(‘Vcr, in the I'nsli'in distiicls id Nainiir and l,iis;i' 

'I'hi' niatcriid I'm' Hie slowly hnt stradily dinidninny industry 
in to 111 ' found niainlv in tin' consnlnrahlf i|nant il n s ol small haul 
coid which have recently lieen produeed in the Hrlniaii piis Tin 
cokinn plants and hiiipiette lactones ol Ihe eoiintiy woiki-d n[ 
over ■>() pnr cent, of the coal sold in the year lIHIIi, and tonrlhei 
eiiiplo\ ed ahoiit 4.V10 workers, of wdnini 15.‘!S men were enoaoed in 
hrii|nettinyn 

' Ari'iinhliji til " Haili’iis/iiti i-s Knlne/.il l tqink,' Irmii I iir , on/i /. 1/../0 fm 
I'eig- mill UHtUnirt'-f/i 
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1U.L<HAS (!o\l 0( irn, (^)hi' and liKUii hU'K ciioN in iiik 
YhAhs 1900 ro 1906.* 


(/iiiil 


Ookf 


llrn|uHl(is in'oiliice'l iii lOOO Tuii'' 
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Ouli'iit 

111 1000 
ToI'8. 

j.ri.ilncc'l 
111 100O 
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IlfllllCglUl. 
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1900 
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19nl 

■33,213 

1843 

12:56 

100 

240 

1902 

23,«77 

2048 

1282 

99 

23i) 

1903 

23,797 

2203 

l;566 

81 

236 

1904 

32,761 

2212 

MOl 
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229 

19()r. 

2'2,77.6 

2239 

1 : 5:52 

122 

298 

1906 

•33,,370 

2414 

1497 

ir.i 

279 


Totcil l"i 
ihc 'll 


1:596 

ir.ss 

itn: 

li)S6 

173:. 

1712 

]^h7 


Avcrii”'- 
\ :ilu.- 'if 

'III'* (oil 
I'.riiiU' tt^'s 
fiaiics. 


2:5 :.6 
19 32 
16 2N 
16-91 
l.'-'.'l 
19 6:3 

1 M -SS 


Km'oju AM) iMi'iiur oi. llmgiJi'i 11 8 


V'‘fu. i 

Iti 1000 
T'nis. 

111 lilt! 

' UiKiUflto I'toiliiclmn 

1 

Inipoits in 

1 10U0Toi» 

j (Aj)|)lo\ini:lli‘.) 

i.f 1 111' 

"\i'l (in' j 

lOOOTnlls 


Hi I'Hiii'l iiumlioi8. 

1 

1 

1900 

005 

43 3 ! 

22 

583 

1901 

711 

15 

17 

697 

1902 

672 

42 

:5;5 

639 

190:5 

624 

37 

14 

58o 

1904 

5:59 

31 

j 46 

493 

1905 

480 

28-6 

73 

407 

1906 

160 

24-4 ' 

147 

• 313 

1907 

1 426 


! 151 

2 / 5 


'I’liu (liiiiiiiution (jf tlic cxpoi ts Dii Uu' one liuiid, and the increase' 
of the imports on llic other, in tlie last fi'W years Is to lie ti-aeed to 
the fart tliiit the use of hriipietteM in lieleiinn has crown at a ereater 


pace tlian its own production. 


D. FRANCE.^ 

In addition to the quantities of liriquettes di'alt with in tlio 
followinc tallies, not inconsiderable, though unknown, ijuaiitities of 
liriiiuettes are prodnceil from sieved English aiid Heleian small coals 

' Shitidviue da tndiisiries ectractiva d mf'tallnrgiqius ■, fnrtlior, l,ii Bfhjtqtie, 1830 ' 
tu 1’J0."|, See .also IJinim, ‘‘ l>ie Berg- uiul Hutteuiiidialne Belgiens, ' I'ieiis:it.(he Zeit- 
xrhrift^ 1907. 

- The iiiagmtude of the French coke and hi iqiielto produclieii has not heen given 
oll'uaallv. The figures of the follouing tahle are UiKen from the pajier Camjila midits 
meiisiicis, .s'( A’d'eimq and from the eirciilars issued in I’aii.s h\ die ‘‘(toniite central 
do.s hoiiilleres dc France ” 




JSTATISTICS OF MaST IMPOUTANT llRKJfKn'EOMiOnrciXO CorNTHIEs 
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.N "Hi. 

H-dtinII I 

1900 

32,722 


320 

293 

IMS 

i 
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I'HIl 

31,034 


329 

20 1 

211 



1902 

29.309 

•• 1 

330 

407 

lfl'2 

, ‘!3t) ‘ ! 


1903 

31,!‘00 

1082 , 

3,97 

911 

207 

’ 391 ! 

1 100 

1904 

34,10S 

I 1 I 74 

3S0 

933 

213 

391 j 

1 l-'O 

190;'- 

39.317 

190^ : 

412 

900 

217 

371 i 

19'.0 

1900 

:;3,:5> 

18 18 ' 

370 

980 

210 

i i 

i:.9’. 

ll'"7 

30,108 


143 

711 

2.0) 

Usl 1 

l'^73 


'rile jn'Diluction i)i’ lirii|iit'ttcs is \i'i\ lAtcJisnc Tiii'\ .in' 

ilistiiitjiiiHlicd ns — 

Tcirpcilo ty[>i' (lor toi [)i'(lo Ixiiits), conlniniii^f nhoiil .‘! d pri rent nsh 
('] iilscr typo (for Cl liiscis), coiilniriiii;^ nlioiil t (o d 
(tnliMiiry type, coiitiiiniiio nlioiit . . did‘Id 

The Litter ari' inninly used in (he nncnl niid eoiniiiereini ni.rriiie, 
on rnilwii) h, stenin trnw lers, for dri\ ine loeoiimhiles, Ihrnshine iiinehiiies, 
and so on 

SinnII hi iipietles of nhoiit (iOd eim. lind n])plicntion in paeki'l bonis, 
etc. . eee hriiplettes of -td erni. made from niitliriieite coal are used as 
domestic fuels 'the most importaiil hriipietle-prodncine colli(‘r\’ eom- 
pan\- of L’laiice, ihe ('ompa^^nie d'Anziii (Xord), owns hriipiette lactorics 
at Saint-Vaast, An/.in, at the mines of Andiliret Tasipiier and l.adraiiee, 
whiidi, ispiipped with Coiilliiihal, Itietrix, Middleton, and Itolierl presses, 
aic ahh to product! about lOdO tons briipK'ttcs [ler day, or .'ild.OOO tons 
ill a year ol dOO working days. 

In the I’as-de-(ailais district, the (Istricoiirt, Mciirchin, daivin. 
Lens, \'i(:oigne ct Nieux companies own hriipiette factories with an 
agareoate of eighteen presses (lllOli). 'I’he ipiantities of coal wtirkcd 
up into hriiplettes amounted to, in 1!)()4, .‘!5I,!)I)G tons, MtO.'i, :{s;2,4H(i 
tons, wdiile the production of hriiplettes (includint; egif hriiplettes) in 
19()d ran to 41(1,250 tons. 

'I'he amount of coal used per ton of hriiplettes amounted to -- 


1!I04 

. 927 kjr. 

inod 

942 „ 

190() 

, 997 „ 


It has therefore steadily increased, correspondiiii; to a diminntion 
' * For tile Hecnml lialt-vrar oiih 
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ill llii‘ usr of |iilch, uliu'li ill 100.") luiiuuiiicil In lis per Cfnt. ot tlio 
l)rii|ilt'ltcs, liut in IIMKJ to only (i .'i pel (Till of tlic liriiplottcs. 

Till’pi ici'N of III iipicl ti’s 111 I’ liiyli. tliii lii'.st ipiiililii'h i.iiiyn' li-om 24 
1,0 :i0 fnlll^^ pi’i' Ion, Mini ^jciiri'MlIy I’ori’rsponil to tin’ jii'icos of ciilic.' 
i’omI Mini \\M''lii‘il lints, or mit sonicw hut liiolicr iIimii tlicsi' piiccs 

Tin' followiiio talilc sliow.s tlic I’Xports Mini imports of liriipii’tli'S 
fill l'’rMiiri' 


of r>in)U(‘tl 0 '. Iiom Fi.iiicc,' 
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ir..9s':,oi 0 


.ArcoiilliiyU , (In’ iiiiports of lii’iipU’tli'S into Kr.’un’i’ wi’K’ iiiol’i’ fliiin 
six tiiiK’s MS yri’Mt MS till'I’xpoits in tlii’ yrar 10 ( 17 , ami most ol tliciii 
wi’i’i’ olitiiiiii’il from iM’Iniuin, 

E. GREAT BRITAIN AND IRELAND. 

Altholinli (‘Xili’t stiltislli’s nl tlir lllitlsli exports ol liriiplelles liMVe 
lieen inailnlile for over forty yeiirs, ilie outputs of liriipiettes ami eoke 
III lii’itani wei’e reeorileil lor till* liist tinu' in !!>().■). 


Voai. 
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' AiT’oidiiii^ \o llio I'lii-ul.TT' I'-'iicd in P.ni'' by lln* “(’oinito couIimI iiouilli-res 
de Fianco.’ 
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' 111' lii'hije I'hst \, I llaaip-linf, XeliitiglMHi, Sa- < x .iiid 'l "i k 

' Toeellier n ilh Di-rliy 

* Iji'dii'inif,' I’X'' \, Hamp-'lnm, Notlineh.iin, SLallr-nl, aiid Sn-'i x 

' Tuf^ulltel U Ilh MeJiliK-Utll. 

" IiK'Iuding liluiu'ublcr 
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HUKJUETTES AND BEIQUETriNO. 


An will 1)0 Nt'i'ii from tlie following suiuiiiury of the hi'ii|UeUe I'xports 
of (li'Wit Britain, a total of 1,108,45,5 and 1,!177,2()!1 tons were exported 
in the years 11)05 and 1906 respectively. This corresponds to about 
91 per cent, of the total hihpiette production, leaving only 9 per cent, 
for lainie consumption. 

The export of British hriipiettes extends to almost all countries in 
the world. Of late years they have been sent mo.stly to Italy, France, 
Algeria, Spain, with tlu! Canary Lslands and Mexico. 

ExreK'] or liRKilT.lTKS FROM (iUEAT lillHAl.N. 
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STATISTICS OF MOST IMI'OKTAN'T imi(,irKTTE-l'li<)lH'ClNO COrNTUIES. ‘’(il? 
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F, UNITED STATES OF AMERICA.' 

Ccal 111 iiij^ I-- iiiily III iN inlain\v, ami limili'il to a law, 
iiinsi 1 \’ iirw. II 1st al iat 1' iim iii Ilia .SI -it as I it I ’all! isy 1 v’luiia (2 ). .M lain a.m ^ I ), 
ami Naw Vuik. 'I'liai'a ai'a ii'i llaiiras ralalina 111 ilia iiiaaiiitmla ol 
ilia \aarly milimts ' 


' 1 )lll]>llt '>1 ( 'il.ll 

' , (Sott .ml Haul (’.nils) , 

1 

(lokc Ploductliill 

111 i‘|iictl<' rii'ilin 1 loit 

1 

i 

lyo.t ■ 

I'.'OI I 

1006 1 
litoe 

III) ll 1C 1)>1IS 

;rjt 173,000 
i 3iy.i08,ooM 

360,461; oon j 

376,')! 7,000 

nil tiir Ions 
•jy,y2y,o')o 
2i,i';6,ooo 

Jfl,240,000 
20,067,0011 

^ ! 

1 


\ .irimis aaiisas ai'a raspuiisilila Inr this axlraonliiiui-y daliaiaiiay of 
Ilia Ihiitad .States, whose oulimt of aoal is hy lar the oraati'sl in the 
woild 

( I) 'I’lia excess of aheap idiieh iiiatenals for il.se a,s luels, 

( 2 ) The lUlthraaita inarahaiits are not inclined to iiistid hri(|ueltina 
plants. In tlio anthracitic regions of PcniiHyhania tliere is no keen 
conipatition from chaaiier soft and hituniinons coals. Xevei tlich ss, the 
existing material is ipiita siiit.ahle lor hriipietting, and 

' Ih ni'iiilhl'i r,i,Ue(<„ „f IhtAnifuuin hatiinie 'if Mna'.'j /Oi./oie'i.-, 11)07, No 17 
|J[| 7Mt S2H 
IhuJ 
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(.’i) Till' ililiiliilly I'T ii-i^ularly nhtiiiiiiii” (MMl-t-ar pitcli in 

siilliciciit, (luantitic.'' (I'Apcrimciits inn<li; at tlic Kx[)i‘riin('iital Staticni 
ul' the; rs (hiiloyii-al Survey at St Luiiis, carrieil nut <iii all possible 
kinds of honds, hail shown that this was the most suitalile hindine 
niateiial, in I he same way us it had been eiven exclusive eonsidera- 
(iou in I'aii'ope I’or a lone time.) 

llowevei, of late years two hni|Uette, factories (one I'ach in the 
Slates of I’eimsyKania and Miehiean) have been established, in which, 
so to speak, the inteiests of the coaldar pitch and the briipietliiie 
indiislries eo hand in hand. 1 licsc arc the installations ol the llniied 
(las Im|iro\'cnicnt (lo, at Point llreczc, Ididadelphia, and ol the Semet- 
Solvay (Jo. at Del Kay, Michiean. Koth are manufacturers of coal tar, 
and the plants are cmistrucled for the brii|Ucttiiii,mif wastc anthracite 
and i|ucnched coke. 'I'hc lirst-nameil company uses the bri(|Ucttes .so 
prepared for (he manufacture of water eas in its own works. The 
brii|Ucttine plant is illustrated ami described abo\e (p, 2ld 1 / scii ) 

In aildition to these works there is a second works in Peiiirsylvania, 
that of the Scranton Anthracite l!ri(|Uette Co., but worked by the 
Delaware, Lackawanna and Western Kailroad lor the [irodilction of 
biii|Ucttes for the locoiiiot I\ cs 

In New York Slate the followiiie coni|ianic,s have laid down 
brii|Ucttine plants' 

1. New Jersey l)rii|Uelline Co in New \’ork had a factory built 
III I !t0 f to l!((l.~) to ojiciate the system ol the Zwoyci I* nel ('o.. \\ hose 
experinicidal plant is di.scoiil iniled 

2 The l!ri(|Uctle Coal Co of New York, with one piess from each 
of the companies Schiichtermann N Krcmer ol Dortmund and II 
Stiweii of t'liarleroi, llelyium. 

:i National h'liel Kriipiette Machinery Co.. New \'ork, with pre.s.ses 
by Unbelt J. Deliaiiche ol (lilly, lleleiiim 

■k North American Coal l!ri(|uette t'o, New \ork, workine to 
the h’lirst brii|U<'ttine process, the secret bindine material ot which con¬ 
sists for the most part of coal-tar pitch. 

5, Traylor Kneinccrine t'o., NTwv York, working according to the 
Mashek system. 

'Pile brii|Uctti‘s obtained by this method, with presses similar to eee 
roll pri'sses. take the shape ol imes or small spheres which arc most 
adapted to Aim-rican commercial conditions and ii.se (mostly in slow- 
combustion stoves ui place ol anthracite nuts). 
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a SUMMARY AND ESTIMATE OF THE COAL BRIQUETTE 
PRODUCTION OF THE WORLD. 

Acc(»|-(liiic to llir loh-Hoiiiw st.lt l''! ic-', t lie co.n lin(|lieltc oullUlt^ o| 
tlu! iiio^t inijxirlaiit (m.ijuI i i.-s (Ik* ('\cr|M lun ol' ilir (’S \ ) 

reach(‘il tin* lollcw iiii; lii^uies in iN'cmf \i‘.ns - 
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i>ut|)ul o( ()lln‘i‘ cuiiiilii'-s III ilir winM ( l»us''ia, K<tuiiiaiin-c 'luiki-y, 
Imi^MsIi .am! 1 tiilch <'oiitnirs m l^a'-'t'a ii .\'*-ia <'liiii.i, -l.ip.m .iml -oon) 
In t iicM* Hint •' > l.ii .is m known t Ina r ao' i ml \ 1 '-w .ii h I isola t cil 
.in<l inoslly small In i'|Uet i plant'' w IioNf total ouipiil is maw ilitlinill 
to ''stiniatc I’loliaMv .an .i[)pioMni.il ion o| I -TOOOOO tons incimlnm 
t lie prodilrt ion of N o| I ii .\ III' I ir.i. Is m »( \ f\ \ l.l I O liio \ '' 1 1 1 oil! I la t 11(1 ll 
In tills rasa a total snin ol alxait 11,000,(too tons oktained lot 
tile pres.ait eoal-l)U'[U'‘tte ploiluetion ol tla- WolM 





I'Ain' II. 


I’RKl’ARATION OF liROWN-IJOAL IIRIOUKT' 
AND WKT CO.MI’Riaslil) liLoOKS. 




sKCTIoN I 

NATURE, COMPOSITION, AND ADAPTABILITY TO 
BRIQUETTING OF BROWN COALS. USUAL 
METHOD OF BROWN-COAL BRIQUETTING. 


<>M 1'\ Kl'.l) With roals. hiowii I'M.ih, :U'' "1 iiiurh llnjlh'nl nccul 

I ciict' ill (id \ , am I pn nut nl' l)i a pint t w it lioni a ■ pf( i.a t Inn' !ln^ 
inafcital It is -'spnialK mT<'s>~,ii\ t Imi floi c (o Imi'oih, a( 
with lllc liattlln ol this sp.M-ins o| <o.il its jt|op'‘lth- ;iml its a'lapi 
ahilit \ In In i.|Ur| 1 HIM 


A. PROPERTIES AND COMPOSITION OF BROWN COALS. 


I (.'I'.M i; \i, 


( M-m-i ,ill_\ sprak III- hiow h coal mclmk's I hr w hole ol t Im’ solid I’m’Is 
(u.sually hiown m (oloui i ol' the li-niarv hnanatmn ('oals of hiown 
coloiii lhi\’nic(ltr clicmn‘al coinpositiou ol (ci t iaty co.iis occur oiilsidc 
llic fi'iliarv lorniatinii, hut the lallcr is always the main soiitcc o| smdi 
(‘oals I’lu' I'ollow in^ shoi 1 tahk-'shows at a idancc t he dclicicmw of 
o\\m(“n 111 hiowii coal ami <oals as coinjtaicd with peat ami uueliaiied 
w’ood ami siiiiullaneousl\ the cnMchinent ni cai hon, < aleulaled on (In* 
diy matcnal iVco of ash 


r 

W'ooll . ji (111 .^() ]|| 1 . I III 

, &7 

lilnWIi o.,iis<.f thr lulMl} liiim in"!i ,, /C 
C'uls . . Sli ,, 



0( 1 N} 

11 p(*t (< III 


i:’, 


'rile hiow'n coals of the teitiai\ foimation saiy ;^oe;dl\ anions 
ihmnsc! ves 

With rc;,,^ard to thmr [ili\sical piopcrties, l,he\ foim, accoidiny^ to 
their oia\dn and di-;^oce of decomposition, a lihroiis hasl-hke wood\. 

' Aeeuriluif' to 11 I'cl'ini., ' Kiilf‘leliiiii^' mid Kl.i-"i lioU mii dei 'I'l-/1 i.u koliim, 
Jhi' r-nniii!.'ililfni»<l'>.',tih. llalt', I!*n 7 

'Jo!' 
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(lensl^ I'artliy, or rc.siiioiis waxy mass. Tlio fracture is lilirous or 
conclioidal, matt or bri;,0it, smooth or roiif'li, eartliy or slaty, tim 
colour iisii.ally liolit to dai'k brown, but occa.sionally j)itcli-black, 
seldom yellowisb-orey, and .sometimes almo.st white even (Pyropi.ssit). 
The sli'eak of liouile, lik(> the line.st powder of the material, is brown , 
thi’ hardness varies between TO and 3 0, and the specilic Gravity 
(wi'ieht of I e.e.) b(d.W(a!n 0'8 and T5 (t;rm.), but the ordinary hurnini; 
fuel varies only between 1'2 and I'o. 

from the point of vi<‘W of their origin and ehemie.al composition, 
(he brown eo.als, in the widi'st scmso, belong,according to If. Pototiie.— 

(1) To the Saprojaditlumes derived from decaying slime (.Saprojiel); 

(2) To the humus minerals like most of our fuels, or 

(3) They are strongly ri'sinous, waxy resinous, or products contain¬ 
ing wax, or even fossil resins (Lipbobiolithe). 

The' bimpietting and wet compression deals exclusively with the 
humus minerals ladonging to thc^ second group, wdiich are the true 
brown coids. This spi'cies of coal consists, like jieat, coal, and even an- 
Ihr.acite, on tlu' one hand, of j>lant tissue which has not proceeded (o 
compicle decomposition hut has more or less maintained its structure , 
.and, on the other hand, of a, dark amorphous, humus substance wdiich 
|icnetia(es and tills the wdiole of the cavities in the tissue. 


11. CoN'I'KNT OK W\Tnn 

Most of the crude, wet brown coals contain a high content of water, 
l■inlging from 4(f to HO per cent. In the princi[)al distriel.s of Tentral and 
West (lermany the water content amounts on an average as follows-— 


In the .Magdehurg-llelmstedt district 4,S per cent. 

„ Halle and Leip.sic „ . . ,52 

„ Meusclwitzer „ . . 55 

('ologne „ , . 55 

.Senttenberg „ . 58 


(compare also the collection of chemical analyses given on p. 277 of 
tlerman brown coals as obtained from the pit). 

In Hohemia, only the brown coats fi-om the north-west basin (Eger- 
Ealkenau) show a high content of water, on an average about 43 i)er 
cent,; while the brown coals of the main basin (between Brux and 
Aiissig) only contain from IS to 37 per cent., with an average of about 
2(i per cent. Glance and pitch coals are uncommonly dry, under certain 
circumstances containing as little as 2 per cent, moisture. In any ca.se, 
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tllcy result fniiu pinveiTul eecilueie.'il [ilu'iieiiieii.'i (lireakine lliimmli nf 
Ijasalt and similar u]iliea\ als, inieliiy "\ ei la|)|iiiie ami i Wien 

alleueil ti) dry ill the atimisjilieie juilv ei i-.ed hrewii eual ln.ses a I,iil;> 
prop'at ion of its m.iisture Aii dried eoal when heatisl to Hr’i (' 
ydves oil' furthiT ipiantities (12 to 22 ||'■r nait ), and, eoii\I'ls. I\ (hi 
eom[iletely dried coal ahsorhs ID to l.'i |ier cent moisture from (hi 
,i( mosphere. 

An accurate determination of tlm water contain' d in W't hiown I'oal 
friaii (he pit risplircs spi'clal iiieasiii i's of pri'caiil imi ’ Tim samples 
taki'ii frian the vaiuais parts ol llm sliaait' -placi's must Im placcl 
immeiliat'-ly, at the place of sampling, in ^kiss lioll h-s In li-'l v\ ii h ^i oil ink 
ydass stoppers In the lahoiat'a) llm whole saniph' is empti'''l into 
dishes, wi'iehed, and allowed to staml 'Aposiil loan in a waiiii placi' 
wdmil the Greatest [lart of llm w.iti'r exajiorati-s 'I'lm anelimil s.miple 
is weighed ae'ain and tlm loss ol wati'i' ili ti'i miimd i’heii ami oiili 
then is till' sampi'-pulverisi'd ami prepaied I'm fmlher ll■slll|s Tim 
second determination of watei is Iheii '■aiimd out hy llm iii' lho'l used 
for coals and otimi materials 'I'lm s.impli' is Imati'd I'm Iw leans in 
a ilryino or en at a ti'iiipi'i at iin' ol I D.V lo I 10 ’ t ’ Koi t;i lali i aieiirai'i 
this 'leli'i-miiiati'ai is mmle at IDO to 10.7 (' m a 'airi'iit of cailnai 
dioxidi' in la'ihr to pieveiil chemical chanei's oeeuiiin;; in llm eoal 
The lirst .ami second divine experiments limn yne lie uppioximati' 
amount of water m leinally |iresen( 

'Pile tol.il conteiil of water is always .somewhat hielmr, since a 
])m-tion is always rctaiimil at any lem]ier.ilini' This emi easily he 
proxi'd hy coiii[ilete drynie m ky a cmiihiisl imi analysts ol tlm sane' 
coal.- Ill this case A to II [icr cait morewat' i is found, of which a 
portion is due to the water resulting fi'Uii d'•comp"sltiml of liituiimn 
ami other earhonaceous materials. 

lirowil eoals mideiyro a elmmieal ehaiiee exeii ill IDO (' This 
depends on the one hand on llm loss of carhon dioxidi- and eomiuislilil'' 
jjases in addition to water, ami on the other hand to the ahsorplioii 
of oxyecn. 

'Phe water eontent. of hrown coal is not only of a hyeroseopic, 
mechanically hdd nature, it apjmars more jirohahle, aceoi'liiiy (o 
r. Kosmann,® that a certain part of it heloiims to the ilmmical eonslilii 

‘ Juueniiinit, p IHI 

- W Scheitliaiu'r, “ i)er (lieinisclf lioi Itn lliikcllHjniii^' <l( i I'l.TimK'ililc,' 

7j. Jiratuikohli’, 15)02, No. 151, Ji 

i^erh'(ndliwj'’n umU'ti ttlkj'diuf^fh’n l>'i/i Unlh n S, 
188!), p. 103 



272 


liRKJlIETTKS AND liRIQUETTINfi. 


lion (if I lir liriiwii dial itself as “ l•ll(•lnil•ally cumliliidl watec " nr “ water 
nf liyilrati'ili ’ Knsinaim atiriliilles 2.") per relit, nf tlie water in tlie 
dial til "water of liydiatiiiii,’ wliile W Selieitliauir' foiiiid in liis 
e.\]ieriiiieiils lli.it it is \rry dillieult tii lix a di liiiite limit f(ir (lie 
diiiteiil of watei Ilf hydration in the iiidi\idiial kinds of coal, and 
tliat III llirs eonneetion, ill addilion to other pro[ierties, the density of 
t he dial is of eonsideralile. iiiiportanee. Aeroriline (o him, the averaee 
eonleiit 111 water of hydiatioii ran he taken as 20 per cent. As a 
general rule, therefoie, it niay he taken in a mine moist lirowii coal with 
a total w.itei eonteiit of 40 to tit) percent , 20 per rent., may he regarded 
as water of liydratioii and 20 to ft) pei cent, as hyeroseopie moisture 
l‘’or the product ion ol yood luiipiettes the diiiiph'te removal of tlie 
hyyioseopie water from the liiown coal is an essential eoiiditioii ; in 
iiiaiiy ea.ses it is e\eii iieees.saiy to early the iliyiny still further. In the 
plepai.llion of the le.sser vahlell wet eolllplessed lirli|Uett es, hoWev er, 
si iII mol e waler is added, and a .siihse(|Uenl- di \ liiy only is iieeessary 

111 I'h.EMIA'fVIIV CiiMl'ilSITIllN' 

I’lrown coals aie eouiposed ol earlion, hydioyen, oxyyeii, nil royeli, 
sulphur, and the i oust it iieiits of the ash 'I'he data yiveii ahove in the 
roiiipai i.son ol wi lod, piail, In o\\ n roal, and dial, I hat t he older loi mat ions 
are pool er 111 oxyyeii hut riehei in earlion, applies also to the various 
lirovvii eoaJs, siiiee the oldest (eoeeiiie ,ind olleoeenie) liiovvn dials, such 
as, fill e\.till pie, those ol the vv est el'll port ions ol the Mei .sel ill ry (list net, 
the state of ’riiuiiiiyia. the Neijisie area, and so on, tend to show rela¬ 
tively more earlion and less oxyyiai than those of the iievvia" teitiary 
(mioeeiiie and |illoeenie) lirowii dials foreMiiiipie, thoseof Xiederiaiisitz, 
I,he howi'i" Rhine, the Welterail, and soon 

'I’he hrown dial standiiiy elo.sest to wood is most rieh in oxyyen 
even if in very wide limits (17 to llti piu" emit ). The nitroeen eoiilmit 
of hrown coal is very low, tl to 2 (ler emit. 

Kroiii (he followiiiy talile of nine analyses Aif various k inds of brown 
coal (dried as |iie\|ously deserihed). it is easy to si'e the limits hel.wj'eii 
whieh the ekaiimitary eoiiipositions vary. Still better coiiipari.soiis are 
obtained if the analy.ses are ealmilated on the [Hire coal, i e the coiii- 
biistible matter free ol ash (columns S to 10). 

' ■ Del'rlirmi'i hr \ iii'sMiie lua ilrr hiihettiriuiie veil hi'.iuiikelilr,'" / /I’mmi/.r/i/e, 
IIIO-J, Me n:?, !■ fill 

Aroii'ilnie to Iv Enliii.inii, "" Kiei'io, li.uieii ilrr terli.irrii hianntolilrii,’ /hr 
/loi/e/ir liia iiiikohli 11 nidirsli ir, ll.illr, lt)U 7 . ]i ‘Ji 
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1\’. CoN'TIA'I' o|' I h IIIIIICI.N' AM' IliriMIN- 

Tl.i‘ III' hxilioifru ilri'i'Mili, (o .'1 Miy lai; 4 c i slriil mi liic 

(■mil(;iil nl liiliimrii, since lilt iiiiiiiimis ciiaK ale Mi\ iirli III li\i|ioccii 
'I’licre arc vanmis \ icu ,s, \ aryiiic [laiLl}' I’lmii cadi nllim, as (u lie 
liicaiiiiie III’ the will’d ' liiliiiiicii " ily tlic liilaiincii nl' Inowii coals is 
niidcistood a iiiixl lire ol' wax or i csin-iikc .siilistaiiccs, |ii iiici|ially liyilio 
cai'lioiis, w liicli yield tar on dry disl Illation, on the one hand,'and mi 
the oilier the solubility in lien/ol, lieii/.eiie, or similar solvenls is regarded 
as tile priiK’i[>al property ol' the lilliiiiiens of the hinnns coals' (and 
thereloro of the blown coals in the strict sense) 

'I’be whole of tin; brown coals contain tar-jiiodnciny inlunieii, the 

' Brown aul l,iif;ely c okeil liy iiiolleii rol-linl li.isill 
- Hh- AnsmM di'r Kvlil: n, l.^a[l'l•■, r,)(i:i 

^ \Y. Sclieithauor, " Der i Inaiii'cln’ V'liryany hci her 111 iki-tl in iiiie i]ei’ lli.niiikolile.” 

ZtiLrliT. Urnnnkolih^ ItlOit, ji. la!) 

' K Knliiiaiiiij ii.a 0..S', ])p 'll ’is 
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liriK^n-.TTKS AND 


DidiiKiry cArtliy Ijiiiniiiy .s('i\in (4 us lurl which cdiituins in tlic 
niitural inoist slate alinut. 5(1 [icr cent inoistnic, cniilaiiis 2 to 4 
per cent., tile ilistilliny enuls, howiuei, uhieh have lii'cn workeil 
up df late, cdiitain a td It) per cent' Itistilline coats \'vilh nidre 
liiliiinen, 211 Id 2,0 pel cent anil d\ei, lia\e hecoine \i‘ry seaiee 
edni|iarei| with the liiiieiil' the heeiniiiiie ol' the (listillalion iiiiliistiy 
t'lil'lies anil 'sixties nl' the last eeiillliy) 'I'he iiehest ilistilliny enal 
Pvi'dpissit, cdiit.iniiny hitiiiiieii to the extent ol 10 per cent anil 
over, has hail only a liniiteil application, .mil ihiriiii; the List ten 
\eais has iliiniiiisheil to iiieoiisiilei ahle i|ii.nil it n-s I ruin the ilisl ill.il ion 
coal si I at a 

I )isl illat loll eoa 1 is niainl\' ohtaiiieil .iiiil put to use in t he Iirow loeoal 
ilislrielor Sa xoii'I'hiirinyia ll,\'a iliy ilist illal ion in a eloseil \es.sei 
at a teinperat lire of l.'il) to 200 (' 1 he la ow n coal is coin et (eil into\ota 
tile eoiiipoiiiiils, which aie yiveii oil, anil a iesiihi.il eok.' (.piaii v coke) 
The lirsi .11 e ohianieil pai I ly in the loriii of pel ni.ineiit y.is.s , I he in. i in 
porlidii eonileiises as tar, hut at the s.inie Iniie eeil.iiii cdnstiliienls 
dl' the hiliiiiieii |iass d\ei as sohil paiallin h\ilroeai lions, ,i eh.inye 
which lakes pi, ICC to a eir.lter e\li iit 111 ihe suhse.|Uenl i||s| ill.il ion 
III' the I.II ( 'onsei|Uent l\, I he hlluillell is ili eolilposi ll h\ 11 lesc opel ,l- 

tioiis, resiilliny ehielly in the pi oiliiel ion ol' s.o in ,il eil .iinl uiis.a I in at eil 
h\ill oearhoiis ol' the fall) sei les, loyether with .iiiil .mil h.isc siiii- 
staiiees with Ihe sep.ll . 1 1 ion ol' w.ltel .mil lalhdine .lilil The ills 

lillalioii .. loiiiis Ihe eroiiiiiluoik ol Ihe p.ii.ilHn .iml iiiniei.il 

oil illllusi I les 

Aiiah'ses 111' hill nnir; coals, ilist ill.il loll eo.ils .iiiil I’uopissil ilileil.it 
10.5 to lit) (' III .1 slieaiii dl' eai hon ihoxiile leeeiitl) e.iiiieiloni in 
the ITll\elsit\ hahoratiil'V lor ,\ppllei| ('llelillst l \ at Halle i;,l\e the 
liyiii'es shown in the I'dilow'ine (ahle lor the eonteiit ol h\ilioeeii 
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1, - ol Ihliliiiill r>llUlllrll (■,■111 Ih' ji.ll I 1 :iII\ cxtl.lili'il I'lulii 

ilis( ill.ilii .11 ni.il .iiiil li Hill iir.ii Iy rv n \ l.i .lu ii i iiill li\ 11 (■•■it iiii iil w il li .i 
Mi|\ nit , I Ilf iTiiiaiiiilfr 'l.iy^ iii t lif fnil, ami ran i.iil\ l.f i l■^■..^llmf'l l.\ 
tlif foi mat lull l.f tar mi ilr\ tint ill,it imi Tim latn. hI llir'.f l«.i 
liiatimi'- v.ii if^ cmiMiln'.ilih' (III .in .i\n.iyr. fO In '.() ]>n (■.■lit <.1 llm 
I'.lal l.itiliiifii (iiffimimi.illy m niiicli .n Til |.fr cfiit ami al...\fl ifiiiaiin 
HIM.Iillilf III (Ilf foal aftfi tlif f\l ract imi I’.olli l.iluiimii'- |,. .■^■.fNs t Im 
^.liim |.| o|.l■l t ms , llicy oi\f l.lls of i|ill(i^ siiiiiLii |.i op. 1 1 i.-s ulmii 
sfp.ii.it.'ll fioiii llm pioiliifis 111 i|i\ il|s| ill.it ion 

I’ftiolfiim ll.■ll/lll ll^lll lifiiil.. I.ir oils .111.1 (..■ii/..|m .■sp.^fiailt 
■ If.. Iisf.l as s..|\..|its for l.ltiiiimii TImi.. is m. nmllio.l ollmi III.in 

that of .|i\' .list ill,It loll wlii.'li will fi..‘ tim .■o.il of ... In 

.ippi.ii.iiiff I.itiiiii.il Is .1 \fllowisli to ll.llk liiowii ... 1 .isi.in.ill\ I..I 
ilisli f.iii ly III iti !.■ in.iss siniilai to o/ok..|iti^ |.■.lllll wa\l m .■a i ii.i ii I .,i 
wax’ llsslia.li^ of foloiir is .1. 1. I nim.^.l li\ tim piiillt of tIm p.m.iil 
111 ,ltd I.il Tim spi.filif fia\it\ I .\s a nil., llm nmli iim point ..1 
liiliinmn Ims l..■lw.■l‘ll 7(t .imi Stl (' , smiml ini. s il is ,is kmli ,is lit) (' 
(111 Imafiim l.iliinmii ll^■l■olllp..sl■s wiili llm l.a iiial imi ot oil, j.;ii.iirni 

ami f.^isfs 

It IS \ .■! \ (h ill. .lilt to li \ llm '■x.ml ell. ■Him. 1 1 . oiiip. .sit ioi i ..1 1 nl ii limi i, 
slim.. Il l oiisisis of a iiiixliiii^ of niinmi..iis snl.slan.. s wlimli f.in I..' 
fli.i 1 ,m I .■! is..|| ,1 ml '.I'p,! I ,it ...I 1 1 Hill .■ai.li ot Imi only with yi. ,il . I illi. nil \ 

III ff I l.ilii .■.isi-,, oi 1 .ill not lie sf p.H .ilfil at all 

(' 11 Ilia If r ' 1 1 , Is I ..fi ill 1 \' IS. il.it fi I 1 11 nil llm pm t ion ol tim I nl iinmn 
.■xli.nli.il willi l.i‘ii/.ik ami wlimli is .soliilil.. in .■Ilmi, .i k.lmm ol llm 
foiii po’-i I ton ( 1 .11.a ml llm k. ■! ot m (', , 11 ,|( I 1 1 . an ( !m p. .i I ion i iisol n 1.!. ■ 
111 il|m. .Still null., l.■l■.■n(l\ (ir.ml.’ ’ li.is ol.I.iim.l .m.■nl a I .■ (.ilii.s 

of llm plop, itifs l.fli.i\loin .'iml 'll■tl I Initial Ion ol (Im i.iln.^ ol lln* 
liyii il !■ I III nnm ns pii'paif.l tl■l■lnlll■.llly I'.xpi’finmnts f.iiin.l oiil l.t 
Ivaniilolii .iml \ l*o\'..n t" .■xti.ml llm s..liilil. I.itniii.^n lion, .list itl.il i..n 

fo.ll on llml.iiy.^ scal.^ willi ,is lilll.. .1. .■oniposil ion as possikl... Ii.im' 
ll■(l to tim pi..p.!!at 1 ..11 ol Moiil.iii.i wax 1liis m ol.l.iiim.l li\ sf^fi.il 
.list ill.It lolls of (hf liilinn.n with si.^.mi snpi.| Imat.’.l to 2.(1 (', m i.\ 
,1 Miiyl.. ilislillal Ion laiii.il mit nml.m .liniinisli. .1 piissm,. || m a 
\ filow , w',t\-likf 1 ki.I\ ol lii._;li limit iny-poilit, willi II cmisisls ,n■l■olllnly 
to 11.'ll,’ of an aei.l lia\ iiiy llm fm niilla (',.,11.,.( m (.(■.■i in ari.l I Monl.ina 
aci.lt ami an niisat in al.^il liy.liofiii limi 

' it .HI l\t,il III Itl.il if'I .11 fill I ll.i'llli . II.ill., I'l'l.t 

s Z.lli'lii. /;..ni../,.0.1 111 |. SVi , 0.1 IV |. -217 
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isitlQUETTES AKn BUIOOETTINO. 


V. Sl IA'Iini AND AslI (’ONTENT. 

,Siil|iliin', wliicli is ticver absent from brown coal, exists partly in 
oi'oanie coinbiniit ion, partly in the form of inornanie admixtures, 
|iriiicipally as iron pyrites (mareasile spear p\-rites), and also as 
sulpliales wlien it exi.sts in very varying [>ropor(ions. Iv Krdmnnn 
found from bis own amdj si s llmt the sulphur content of (ierman brown 
coals lies hidwccn ()(i-2 and I’SV per emit , which corresponds to Mb to 
f oh per cent when calculatefl on the [mre coal. As an av( race sulphur 
content of (lei'inan hi'own coal eontainine its natui-al moistuis! the 
lioiire I to I’o per cent, can be taken. This corrcspomls to 2 to 
ti jK'i- Cent- for the dry coal Occasionally, however, the coidsuit is 
verv much higher- up to 10 per cent-, and I'ven more l)ulin^; the 
combustion of tlu‘ coal <ui tlu* liri' ciMtc only a [lortion ol the total 
siilphtir is cvoK'cd as sulphur dioxidi' or sul[)hur trioxidc, while the 
rcsidtic remains in the ash. 

The content of ash of brown coals used for lirinc amounts to bet u cen 
2 and 10 per cent., and seldom cxi'ccds (i per cent, of the ilr}’ coal in the 
province of Saxony (^ualitati\'i“ chemical analysis of the ash of 
blown coals shows that the oxides of iron, aluminium, calcium, simdlcr 
'luanlities of maencsium, potassium, sodium, and occ.isioiially other 
metals ociair as the bases . while silica, sul[ihuric acid, sul|)hurous acid, 
sulphuretted hydroevn, carhmiie acid, traces of hydroehloric aciil, and 
occasionally phosphoric acids occur as the aeiils 

In a-ddition the ash contains wiryine ipiantities of unhurned carhon 
(si lot). 

(tenerallv speakinn, the Hue ash po.ssesses the .sanu’ composition as 
the ash reiiiainiiie on the crate 

\ I. A.x'ai.ysis on Mi.nk-Moist lliiowx (’oai.s 

The followinc summary elves the results of a numher of old and 
new analyses of [lit-moist (Icrman brown coals arran!.;cd aceordini; to 
I,lie disl-iict of oricin — 
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IlKK.ilII/ITKS \NI) llKIVt;KTl'lN(; 


\'ll L\i;()i; \T()Hii':s koI! ('o m.-Ti.si im; 

Al III my liiDWii'i’oiil iiiiiii's anil lii'iiiUflti' faclDi'ii'^ .iiiiall l.ilinialiirifs 
air iiislalli'il sii that r.nv ciial, iliiriiir tlir \ariiius stayrs uf tlir wrt ami 
ili v (i|iriatiiiiiM, ami liliialinl l)rii|iH‘ttrs can be tcstnl I'ni- their cniitenl 
Ilf ualei', ash, bilniiien nr tar, yielil nf enke, and, nnder certain circniii- 
rlailce.H, I'nl the Mll[)lllir cnlltellt, accnrdilie to rei|nil elllellts The 
esi.ahlishiiieiit and nianitenani'e of sneh labnratnries iei|iiiie nnl\' a 
veiy iiinder.ite niillay. A.s an exaiiiple, the arran^^eineiit nt the cnal- 
testnie lahiiratiir)' at, the Tieue [lit at Olllehcn (llnni.suick cnilier) ) 
will be dealt, with here in detail. The labnrator)- is situated in the 
nllici H near Ihe hrii|iiette I’actniy nl' the works in a ,sniall room iie.ir 
the wolkine room ol the in.s|iectoi ot ninies, and contains 
I balance with weiohl,s ol' ()()()2 to 200 yiiii 
I nioilar ol' 200 niiii outside diaiiieter 
bslexeol 200 mill outside diameter. 

A larye model liai tell bin iier.s. 

;! elas.s liiniiels, 10 laii di.imeter at, the to|). 

10 1 etoi ts, each ol' 1 hliei'a[iacil\' 

() 1 eceiveis, (i cm diameter, AO cm lour; • 

1 dr\ iiie in ell, l.'ix l.'ixAt)c,m. 

2 pairs cl neible tones 

(I iliyine dishes (poicelain ev .i[)oi at my dishes), ,S cm di.imelci 
li iioii combustion dishes, (i cm diameter 
I pair tones, 25 cm. lony, 

V,II lolls small class tubes of 5 to 8 mm. bore 
1 llieiiiionieter from —All to AliO 
I ti ipod, 20 cm. Iiieli. 

\'ai ious retort brushes and pencil briishes 

The wdiole ol the materials were, obtained from the well-known 
tirni Warmbrunn, btiiilit/. &, t.'o. of llorlin,' and cost altoyethei about 
1110 marks. 

tor accurate dryinc tests at lOn" ('. in a stream of carbon dioxide, 
a cylinder of coiiipresseil carbon dioxide and a few accessories are 
necessary 

.\ trained individual is hardly neces.sary to carry out the tests, 
which are not made continually day after day, but are only taken 
occasionally wlmii necessities arise. Iksually one of the works attend¬ 
ants can be released and lauyht to do this in addition to his oidinary 

' Bciliii, N.W., Huuk'rstias/i- .S.V 07 
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'27!l 

I'lltirs At lIli'TicUr llllllr tll‘ mill'' ins]ircl"l, W hn .lUii cnlilh.ls till 
I'l l'|llrl|r lactui \ cairiis n\il ihr ti'sts liiiiisi'lf 

I III'.mil il-'f ul ^ilrli --iii.ili l.il n n ,i|i i| ii", la \i'i\ iimrli In 
ill' 1 III iIiiiiU'ImIciI Till'll lltllllN Is I|ilitr I ili\ II Ills, n Illslili'l lll^ lliilt lllr 
I.IW rii.ll sllpplii'il til till' lllli|Urtlt' I'.li'liil V rll.lllltrs its | il il|ii'l I li's nm 
siili'l.llily .'irnilillliy In t ln' |i.ll I s nf | lie si-11111 nl stnrk lirlll.a W ill kril II|i 
.irrnlillliy tn till' S||,', ml slnl.in,. I'nililit Inns In lllr sr.lsnii ,ilii| st.llr nl' 
till' \M'alin'l (III n|n'n umklnrsl .mil lllllt lllr \^nlkln^ nl lllr lil|i|l|rllr 
l.ll'tniy. IIKlIr rs|H'l'l.lll\ Ihr lil\|||r n|lrl at n Ills, lllllsl In' ail,l|l|ri| 111 
tlirsr \,ll\lllr |iln|irll|rs nl’ tllr rn.ll 

B THE ADAPTABILITY OF BROWN COALS TO BRIQUETTING. 

Till' r.l|i.|lli Illy III I llr ral I ll\' lil'i iWII rn.lls (n I'm in snlnl .lllil trli.lrlnlls 
III l'|ilrl trs w I; ii'li ran llr 1 1 a iis|ini I ri I Imi r 1 iis| .1 ni'i's, w il Imiil I lir ai III I linii 

111' liiinliiiii mall'll.ils Init snii|il.\ ly tin- .i[i|ilir.ilmii n| lurk |iirssin'i's. 

.Illlninil lim In IlitlOln |.“i(H) .Il lllns| illl'l rs III lllr I'aIi'I I'n.il |i|'rss |M 
I'.UIsrll li\ llirrnlilrlll nl Walrl' .U n I I MI 11 II n 'll , . IS \Vr 11 as li\ till' (lrn|'rr 

nl 1^1 .1 lllll.ll Inn li.l M I lirss a 1 li I st | r n r | 1 1 nl I llr 1 na |s 

W'llll li'^.inl In lllr I'linlrlll nl'u.llrl.ll lllls .lllr.'nly Ipri'll |ininti'll 
mil .11 HIM' (li.il I llr rniisii |ri a I llr I |ii.iiil il irs nl ly\ yi nsi'n| llr nirrlianii'all.y 
llrlll W.ll.'l' lllllsl l;r lrll|n\rll 1 1 \ rn| I rs] II1111111 ly 111'\ 111 y, a I |l 1 that Hilly 
till' a|iii.'iiriil ly I'lii mil illy l■nlllllnlrl| walri i-allnl 'li\ilia|r " m "mn 
sliliilinii w atri', u Ini'll anil milts In 'JO jin mil .it Ilir milsiilr, slnmlil 
111'alinu I'll In I riiiain 111 lllr I'li.'il lint in ni:in\'rasrs i| is nrrrssaiy 
In . .11 1 \ lllr ill \'illy I 111 I lli'l , I'M'll iliiwil tn I nl | 2 |ii'l I'rlil , nr, Inillrr 
I'rl I am 1 11 rllmst.'ini'rs, I n lOnrSjirl I'rlll , in nlllrl Innillain lillijllrltrs 
nf till' lii'sl |)in|)ri I irs This a]i|ili''.s |ii ini'ijially In rnals with a Inyli 
rniilriit III liiliniii'ii ami Im fin- |)i'nilu(linn nl Ihr ilniiirsfir hiainls nl 
111 iijiieltr.s, will'll . IS t’nr tlir jiir]iar.itinn nl’ imlnstnal l)i'ii|ni'tlrs, in wliicli 
sill'll liyiil I nniii'rini'iits ai'r iml lirmaiiilrd llir rnals air nnl usually si) 
tllnl nllyliiy ill li'd As will III' srrli t'l'olll till' alialysrs nl' liyniti'S yivrn 
lii'Inw, l.lirwatri' rniiti'nl .'iiniiiinls In -- 

12 In 17 [irr rrllt HI must I'llsrs, 

1 1- ,, I.) . ,. nil Ihr aM'i'ayr 

I'Vom Ihr rhriniral pniiit nf virw, thr rrsiiliial vvatri pirvriil.s Ihr 
ilrrnnipnsitinn of thr ill y hinwn roal nii In a tiny, whirli nihri wisr r,isi|y 
taki's plarr with thr r\nlntinn nf yasrs It alsn r'cnls a nni'li.iniral 
artinii in proiiinliny ni jiaiti.'illy hrlpiny tin: tnln-sinii nl thr rnal 
particlrs duriiiy c'Oinpirssinii 
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Thu mh; ui' tliu hituijiun uoiituiit liitH ali-ua{l_v huuii dualt witli in a 
fji'iiui'iil way, td till' elti'i't liiat it principally plays the part of a biniliiid 
riiat<‘rial. Thi.s has of late ceased to hi; )•ecoenise(l in various sources. 
According to Scheeh'' and Keo|,^ the formation of bihiuettes more 
probably depends on a surface tension of thi' particles of dust, the 
piineipal cause is that under pressure tln^ [)artieles arc brought into 
intim,ate contact with each other and the air forced from between 
them, whih' the haree internal spaces are tilled witli coal dust and the 
small spaces tilh'd with moisture. 

This explanation eei'tainly has a emtain amount of justitic.ation, 
and thi;re is much to l)e said in' its favour, but at all events tlu^ con¬ 
tradiction of the fact that bitumen exerts considerable inlimmce eoes 
too lar, 

Coiivinced tied this ([uestion could not be solved by theoretic.al 

e. onsiderations and laboratory experiments ahuie, \\', Scheitbaui:r ■' has 
for some yi’.irs c.arried out a systematic .sm'ies of practical cx[H'riments 
which, so far as they' c(jncern the cajiabdity of brii|Uettine, have heen 
made in the research l.aboratory of the Zeitzer lM.senj,des/,erci und 
.M.'uschinenfabrik Akt dies The brii|uettine experiments de,alt with — 

{(() I listillation co.als which, on extraction with benzol, sbowed ibat 
hS per cent, of bitumen dis.solved, .and in the distillation test ])roduced 
dl per cent tar (in the naturid moist condition ami working on a manu- 

f. icturine .scale a yield of about 10 per cent of tar was obtained). 

(h) Tile same coal, after it had been treated for the [iroduction of 
Montana wax on a manufacturing scale, still showed b!) jicr cent, 
soluble bitumen on c.xtraction with benzol, and cave 14 jier cent, tar 
on the distillation analysis. 

(c) Another distillation coal which was completely extracted with 
benzol, but still showed 14 per cent, tar by the distillation analysis, 
and, linally, 

((/) Porous (luarry coke, wbich is distillation coal from wbich tbc 
liitumon has heen completely’ removed, containiiif^ the pure carbon 
it.self along with the ash constituents. 

These experiments gave the following results:— 

(((,) Distillation coal, as known for a long time, is very difficult to 
bri(|uette,and in fact the bettor and richer in bitumen the less adaptalile 
is the coal to bric|Uetting. 

' Zfilichr. liraunkohle, Vul. i., IROii UR, p Rl. 

Mid., vel n., 190.3-4, |i, 105, 

“ Mid., vol. 111 ., 1904, p. 07. 
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(^') ['liilri' iioriii.il |il I'.sMii'r-;, how r\rr. (ll^l ll l.il ion co.il lioiii winch 
the hituiMcii Inl.'i been ]i.n'( i.illy leinoM il yi^ un,|ci /> .■mil ^ .-iIjom ) 
ehe.s rmiltless lii-ii|lielti‘.'- 

(c) (ittliiri'y coke e.in, niiilel' no eii ciuii.'-l .iliee^ he hi ii|iielleil WIlholK 
the inlilition ot a tarry, hinthne iiialcrial e\eii when w';ilei‘ is inhleil 
in .suit,able i|iiantity anil the |lles^nle inciea'cil (o -.hnK) atnios|iheies 
(i/) By the addition ol haul jiileh oi Inlnniinons hiow n coal oi- hiln 
men extraeted Ironi hi'ow’n coal by exi iact ion, yood, stioni; hi'n|neltes 
can he obtained from .|naiiy coke when (he additions ha\e lejiehed the 
correct deeiee Aeeordinely, il can he taken th.it hemle hitnmen is a 
sort ol hiiidine niateri,il, and deteiiniiies the hrii|iiettmy |ao|ierlies to a 
larye extiait il it is not allowisl to excis'd a eei tain anioimt .\eeoidiny 
to \'ollert,' this n[)|ier limit should not hc.ihoM' l.'i to l-tiiei cent t )n 
the other hand, the hitlltneti (smteiit shonid he \ei\ ninch less es|iis'i,ill\' 
with m.iny kinds ol solt isi.ils the Uhetiish hiown coals lor example, 
which do not cotil.iin iptite I pm cent hititiiicn soinhic ni hcn/.ol,can he 
hrii|ne|.tcd \cry well 

A possible Insioii III the hititineii ilitriiiy compression c.m harilK' he 
taken into account since it is possihle to prepaie yood hlliplettes hy 
means ol a slowl\ incieasiny pressnie in a screw |ii css w it hunt e\eii 
approximately reach my the melt iny-pi ant of the hit n men 1 71 ) I o !)t) (' , 
see p '27f>) 

I'ltrther, the deyiee o| yi.iiinlatloii, haiilness, and sticiiyth of the 
(sial are ol impoitanee in deteimininy the eap.ihilit y of hi nplett iny 
With reyaid to the deyree of yriannlation, it. is necessaiy that the co.il 
shonid he Well ptilveri.sed, and that in addition to |)ieces of diHcieiit 
sizes a certain (pniiitiU- of powder and coal dnsl must he present to 
till lip the small spaces hetwceti the laryer yiains and increa.se the 
snrlace tension ol the particles. The proportion of hriiplettiny coal 
to dnsl must not exceed a certain amount, otherwise sirony Iniipiettes 
are not nhtained, since coal dust can .scarcely e\er he, hrnpietted alone 
Hardness, which alony wdth the streiiyth of the coal is laryely 
determined hy the special nature of its formation (ji '271)), is of in- 
llneiice inasmuch as hard and .strony coals must he more tinels' piilver- 
i.sed, rei|uire a hiyher pre.ssure, and cause a yreater weai of the jiaits 
with wliich they come into contact, esjiecially the press moulds and 
stamps, than .soft coals, wdiiidi oi course yive more dust, allow the 
pieces to lie sipiashed liy the pre.s.s stamps more easily, and aie con- 
seipiently more adapted to hriiplettiny. 
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I’.iiiiclcs (if//<//)//(■ (inly H'(|iiir'i' liiicly [iiilvi i'isiii;; uinl (.■iiiii|iii‘-iMlij; 
wilii ilclinitc i|ii.'uiti( ics Ilf soft coni wliidi sui'i'omiil the lioiiitc jiicccs 
They lue, howio'ei, for the most [lart [iiioiously soited h}' sieving ninl 
hill lit ill the hoiliT-hollSe. 

The iioii-iii|Ueous hrowii coals of the priiicHKil coal district of 
North-West llolieiida, which have apparent ly hceii coiisidei ahly ch.inyed 
hy the heat, ol lii|iiid lava and aie distinguished hy a conchoid,il 
fiaitiirc, ei'i-at hardness, strenf^th, and caloiitic value, cannot as 
a riiie he hrii|Ui'tted without the addition of hindiiie material 
'I'hey hehave very much like the still harder pit coals, hut they 
are much more poiniis, and consci|Ueiitly rei|uirc a much eieatcr 
addition of hindiiiy material The result, is that the hrii|iiettine of 
the I iolieniiaii coal is too costly, and is only can ied out in exception,il 
circiimstaiiccs. 

In ,iddilion to cei tain jiropei tu-s of the hrow n coals thenisidi es, the 
accessory constituents or i in pin II ies can iritiii ,illy make the hi iipiel I iny 
(lilliciill or i|uilc piohihit it This specially ,i[iplies to pyiite.s, which 
ollcn occuis lumpy, in streaks, or disirihiiled unifoindy in (lie line 
slide, and also to .saiid, w liiidi is pi iiicip.illy met with in the iip[iei layeis 
ol tile earthy liynites. Isveii a moderate content of pyiiles can act 
dangerously, since its partial decom|)osil ion can yivc rise to tires dm iny 
the dryiny ol the coal on account of the iiillaiiiiiiahility of co,il dust. 
I''uilher, hiii|uetles jirepai'cd horn such co,d aie not w ealher pi oof, and 
diliine conihilstion aie very ohjecllonahle hecaiise ol the e\oliition of 
ohnoxioiis eases. Ahove ail, (lyrites and sand wear out the |)res,s 
.stam[),s ,ind moulds. 

('onse(|Uently, coar.se pyrites must under all circumstances he re¬ 
moved or sorted out im'idianically Particles of coal containiiie much 
limdy di\idl'd pyrites or .sand must he excluded from hri(|Uettiny and 
delivered direct to the hoiler-house. 

I'J.Cjii’ri nioiliil Ih'KjiicttIntj Slulions. —Jn order to determine the 
ada[itahilit 3 ' to hriinicttiny, it is recommended that larye (|uantities of 
coal (at least several douhle loads of JO tons) of the average composi¬ 
tion of the brown-coal source should he suhjected to practical tests in 
a hrii|Uette factory or an experimental hri(|Uettiny station. Such ex¬ 
perimental plants as those of the Zeitzer Kisenyie.szerei und Masch. 
Akl.-(les. in Zeitz, of the Maschinenfahrik Huckaii at Jhiydehury- 
Ihickan, and similar works other the especial advantayes that snitahle 
mechanical a[i[)liances, etc , can he worked out for the particular case 
in view. 
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C USUAL METHOD OF BROWN-COAL BRIQUETTING 

'I'hr custiiiii.ny iiii't hull |ii .icl la (Icnimny is In irlly .is t'nlluw s 
Till' liriiwn coal is yot rillirr iii u]irii uni'kiiins altri ii ]nrliiiiiiiin \ 
iTiinaal 111’ tin- nixniiin suii, iir in ilci'|i woikiiiys, ir liy iiniliryiminil 
ill 1111 ny ii]irnit ions, iiiii'-t iy i(li |neks, .•mil 1 1 .■iiisl'oi iril In I hr lirii|iii‘l Ir 
rai'toi y ill nni\ r\ or \i aoyons ilraw ii U|i a i isiny tiark li\ iiii'aiis ol' rli.iin 
or loss ol'ti'ii \\ ii r roii \ i' \ Ill's, or in siis]i|.|iili'ii ll]iliino hiirki'l s ii|irialrii !i\ 
a w ii l■-lo|ll■ w a\- 'I'hr lirnnii'lli' farlory is as a riilr i|inl r rliisr In Ihr 
III nil' ilsrlf, rlnsr to I hr uoi kiiirs, in IS ri niiiri'l ril II |i with t hr i.iiI\mi \ . 

Urn- Ihr rruilr, |ill-liio|st I'oal is liist. hainlril o\rr In Ihr iirl o|iri,i 
lions, [irr]iarril li\’ iinTli.iiiiral niaisr ami liar ;;rinilniy l■lllllhlnrl| uilli 
rr|ir,itri| si(.\ iiir. ami sr|iaratril, on tlir onr liaml, into Imiln ami Inn n 
llio tilrl, wliirli roiitaiiis as far as jiossililr all Ihr iiii|iinr roal uiisiiilalilr 
I'l 11 Ill'll |llrtl illy, 1 hr n i.ii'sr pirri's ol I n'l iwil n lal, |iiri'rs o| u ooi I, a ml ol hrr 
I'oirira la.ilri iais . on Ihr othrr h.iml, into In ii|iirll niy i-imI ol iiinliiiiii 
liar yl.linrll ailll lliral Tllr lirsi passrs to llir hollrl llollsr, whilr ihr 
lirii|Hrttiiiy roal p.issrs on to ihr roal lloor ol thr ilryiiiy |il.iiit, W'hri r 
it pi'orrrils to I hr ill \ lay .ippliaiirrs an aiiyril hrlow ami liralni lor Ihr 

aiiisl part li\ uasir anil trrsh strain, llrir it is ilrail to Ihr rxlml 
iirrrssary lor Ihr pi oiliirl loii ol yooil In n pirl I rs (ilow n l.i a lonlrnl ol 
ri to IT pri rral irsnlil.il w.itrr) Thr 1 1 I'l I'll hot ro.il has lo hr an \ i h, 
,.iin|ril, ami liiialU po ssnl nt hrr to iloiiirsl ir or imliisl i lal Innpirllrs, 
whirh air piishril to thr i.iilwa)' wayyiiiis or storayr-jilai r ilown loay 
lion yiitirrs, 

riir roal ililst whirh is ropioasly ilrvrlopnl iliiriay thr niiil iiiii.il lo 
anil I'lii imitiiiii whilr iliyiay ami ('oaiprrssion is Ini to siiilahlr iliisl 
c.itrhrrs ami iiiailr safr, III Ini hark to thr prrssrs, in onlrr lopirirat 
ilaimri's I'roia lire ami rx[ilosiims ami Ihr rin'ri iny of sin ioiimliiiy 
oli|rrt.s will'll till' iliist is hlown alnnit. 

D. MINE INSPECTION REGULATIONS. 

Till' rrlativi'ly yrrat ilanyer of the hrowa-roal iniipirttiny imliislry 
anil thr rase with whirh the siaroumlinys hreoiiir rinrrni with iliist 
friiiii surh operations iiiiliireil thrsarioiis (leiiiiaii states ami ili.stiirt 
(linernineats roiirrmnl to i.ssiie niiae iaspertioii rrynlatioas ten yrar.s 
ami. .'Vs an rxaiiiiilr, only the “ P.rry])iili/,ei\rrorilniiay far ilir Itraiia- 
koklenliriki'ttl'ahrikm iiii Vrrwaltiiayshe/.irk ilrs Kyi. < thn hrryaiiils 
zii Halle a. S.,” of ilst Derriaher ItlOli, jiresrrihnl foi the laryrst 
Prussian anil (.Jernian brown-eoal ilistriet, will be ilralt with here. 
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ItHKirKn'KS AND lilllQrETTINO. 


Till' Onfo*!' coiitiiin.s s(riH;,'ciit rr;,niliili()Ms on - 

I. Iiistalliitioii and aji[ili(nicrs nf the I'actoiy (iiirthod ol’ n|)rratiiin, 
distance <if tlie raclniy I'l'oin liuildinj,'s, constnirtinn nt the I’actun', 
prevention iri: the aeeunmlation of coal dust, piotection from the 
fj^nit ion .ol coal dust, pi'evention of tiie, spread of fire, sienallini; 
applinne'es, illninination, application ol hi^di-tension eleeti'ie enirent, 
woi kers' looms and hathine appliances, special safety appliances in 
c\isline factories 

II (tperation ol the l.iclories (si-ttino in operation, illiimin.ition, 
removal ol coal dust, precaution aj;.dust risks of lire, lepression of 
liles, indications ol e\[ilosions, special .safety ap]iliauces, workers) 

III. .Spei'ial I’eeulatlous lor the factories with tire-lieated and hot¬ 
air dryino arran; 4 emeul.s. 

IV. I’eiiallies 

\' Final instructions 

The pertinent mine ins[)eetion leeulations of the reuiainin;; 
I’liissiaii iiiinine bodies concerned, as well as the minine aiil horities 
ol the kinj^doui ol Sa\on\', stale of 'I’hurineia, etc, are in coni[ilete 
oeiieial aereeiiieiil The dispensation and slrineeiii execution of the 
reeiilations ol the miiiiii" authorities ha\e without doubt led to a 
consideiably belter condition, as compared with earlier times, with 
ree.ard to the .safety of working as well as the protecluai of |iublic 
interests, on Iheotliei hand, howe\'er, it must be taken into account 
that the ojieralion of the numerous reoulalioiis demand continual clo.se 
attention on the part of the owner of a plant in operation which will 
diminish (he economical lesulls by not an inconsiderable amcaiul, more 
especially in the ca.se of small works. 




SKCI'IOX II. 

PROPERTIES OF BROWN-COAL BRIQUETTES. 

A. SHAPE, SIZE, AND WEIGHT 

'I'm; \ iiriiiiis kliiils Ilf liriiu n-riKil .-n r .iliiin'.l u Imlly pii |i:n ril 

li)’ llli'.'iri.s (>r (lie Kxicl rnpi' pir.ss, III wliicli .1 lii 11 1/111 il :i I p|■(■^s -.(.iliip 
liKAi's liai-kwiirils mill I'mu.ink in mi open i li.iinirl sinipril iikiiiIiI 
(sre Sret loll \’ I ) With |■^•^mli (o rlioicc ol' ,slii\|ir, si/o, mill wi'iolil 111' 
dll' illili\lilll.ll 111 lipirl Irs, lllr Irllialk.s on ell III lllc I'ase ol' null 
llliipleltes (.Section | , I’.llt I ) yelleialK .lppl\ eipl.lih' Well liele 'I’llc 
(leleniiiliilie I'aeloi a me I lie oli|i‘el ol' applie.ilioii I lie special coiidit ions 
ol' 1 1 aiis|ioi (., sloiaee anil liilii^ ami ol coiiise llie eeoiioiii) ol the 
jil'essiiie' operations 

,\atIII.il 1 a; i| 1stiii^iiislieil I'loiii llie co.il 1)1 npiet(IS lirowii eoiil 
lii'iipicttes lind \eiy little aiiiilieat ion on 1 mlways and on slops, liecmisc 
ol' llicir considci.alily lowci calonlic value. 'I'liis n cxeliidniy the 
radwav aiilinos service at tile iiniies .1111] l.ieloiy lailw.ivs d'licyaie 
used .diove .ail as doiiicsl le 1 iiels lor tlie iieatniool looms and kitchen 
rmiocs, and of late in steadily iiieie.isiiiy emies as small nidiislrial 
lirlipiettes for liiiiiy 111 iiiany iiidnstii.il aial eomiiieiciaJ opiaalioiis 
The piodllel.iou of l.lleel, heavier, eompl esseii hlocks wollhl he Cpiiti 
iinsiiilahie ha' the oh|ec|s n.iiinal l‘'ni I her, 110 eoiisideral 1011 is yuen 
to the hiohesi possihle lit 11 is,it loll ol limited stolaye Space III the 
cholic ol sliaiii.'s 

1 hcivii.sin l!iii(,iri:i'i I s 

nriiiriit.': Domestic hi npietti s liinst, he of such dniieiisioiis 

that they can he laid hy hand coiivcniimtly in the yiiite mnl piled up 
piece hy [lii'cc, without rnpiiriny a iifcliiiiiiiary hie.akiiiy Kinthca, 
it is to he desired tliat the individual hiicpiettes .ire of eipi.d si/e, 
and as far as possihle me intact so that the* ordeis and irse can he 
regulated and determined simply .iccordiny to iiiiinhcr 

■2S.S 
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niUQrKTTES AND ItinOEKTTINd. 


'I’licy must alliiw nl' cliise slciraj^r, luiij; rail tiaii^[Hir't, aii<l ol unili'r- 
aoiiiff loailiiias witlioiil, Imaikiiij;'or ('nniil)liiio al the cilgi's 

Siiifi' the 111i(|iii'lic.s i^ivc oil' vapour nl’tar Iravnia tlic [ircsscM, Millicic'iit 
inti'ispacc.s iiiiist, lie left on storin^r to periiiil ol’ tiui ('volution ol .sli'ani 
and to allow of cooliiijr. 

Tiles,. various reipiireiiieiits ar,' taken into .■ii'oeoiint in the usual 
shapes I heri' are lono Hat l)rii|Uettes whose liroad sides - apart- from the 
iiiannlaetiiriiie niaiks pressed into theiii---\\ illi t he short narrow siihs 
aie llal.aiid whose loiio narrow siiles are conxeK (lios Hid and III-''', 
Nos I to 0 . and lie 10!), Xos. I to f). As a result of this coiix e\it,\, 
then' are ioiiiied, when the liri(|Uelte.s aie staiidiiie or lyiiij^ on each 
oilier ill railway waeeons or stoles, (•orresfiondiiie channels hetwi'eii 


r ■-' 7 '' 
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the horizontal or vertical series wdiich aiiipl,v fllllil I he desei ihi'd ,ilij,-|.( 
111 addition, (he edei-s of the ends are piolected to ,i celt.nil evleiil 

With leeard to the shapi' and der;r,.e of coii\e\ll,\, I he samples of 
hi iipietti's from the various factories show more or less consiili r.ilih' 
vaiiations, so that even with (he same lireadth in the middle eipi.al 
leiieth, and thlidvness, ditl'erent cilhic contents and weiiilits ari. 
eshihited 

Many sani[)les of hriipietles are rounded olfat the ends niiich mole 
than necessity and siiitahdity demands, the result hein^ th.at tlie.ivail- 
alile .section of the [ire.ss is not utilised to its full advantaee 

Till' hriiplettes I'epri .seiited in lie. 10,S, Xos. I to li. are the eeiieral 
shapes, which show considcralile variations Xo, 6 shows two round 
humps on one of (he hroad faces and two corn'spondiiie erooves on (he 
other face, while Xo. 7 shows round indentations in tin' middli' of each 
of the lone narrow siih's. 



PROPKRTIES OF l!l!OU’\-('()\l, liPPjrFITKS. 


■js: 

111 IkiIIi (■.(‘.os i-rntr.il rh.mmK ao' I’nviiU'il lial w.tii llit‘ lai.|Urnc 
will'll Ilii'V arr liiiil on rai li nlln i in llir lll.■lnln■|• ili'|iii Ifd Tin 
priixiili'^ I'lrr |i.'i‘>'5a;,n'Ilf air in tlin ^la(l■ ami laimi'- llm liriiiiirlli's o 
i^llili' ra|iiill\ and liiivii niiii[ilrlrl\ In \ mw Imw rx ri, of I Im I'asc will 
xx'liii'li liriixx II rnal III ii|iiriti“i iiiinli'and llini liiijli I'liiili'iit nl nwnrii 
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sill'll ailalil'ial aids a|i]ii‘ar In lir nnnrrissaiy pai I miilai ly as lliry 
ai'i' ari'iiiii|)aiiii'd liy iml iiiiini|ini taut disadxaiilani's siirli as piI'liial inn 
I'l'ninliliiin 1 1 lll'l I ly' Cl an I Hist Inn, csjiiiisix r pi niliictinn and rcpaii s nl I Im 
press st aiiijis and nil mills, and, ill llii'iasc nl .\n, 7 ini'niii|ili'li'nt ilisa 
I inn Ilf till'area Ilf tlie pres,s ('niis''i|iieiil Iy, Iliese and smiilai laaiids 
li.'ix e iiiade lad, little lii'iidw ay 


W ith reeai'd tn .si/e diaiiestie hi npii'ltes nf the nidinaiy sliajies 
ii.ixe friaii the heeiniiine' I.. neiiei.ilh' dot ni"illsh.d as (i-ineh 
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7-iiicli, and S-incli hlucks (lij;. 107, No.s. I tn 5), in whicli only tlic 
|irinci[ial diijiriision, Icnfjtli (0-incli = I.Vi nun , 7dncli— IS(i nun, fS-incli 
= 201 nun.), i.s tii-ki'U into acc(]unl 

Tint aviTjiyn brcinllli or Indiihl, lunuuuls li> (iO nun. in llin (idnnii 
bli>ckn, and 00 bi 0:i and 0.) to (i.S nun. i'(,'.s[)(>ctivcly in tlic 7-in(di and 
■S-incIi bluck.s, (dir tliickiinss varies (‘ven in one and tln> siiinc brand uf 
lirii|Urltc. lint as a General ruin lies bntvvi'nn .‘iO and dO nun 

Tlin inn.isiirianniils and wninlOs ynnerally laknii as noiinal of tlmsc 
birnis, f.iiunlimr nitii tlin niiinbnr inn liiindindwninlit as uadi as in a 
lailway doidilr load (200 nwl 10 tons), am j;ivnu in tlin rnllDwinu 
labln 


7 111 l>ii({ni'tt('s. 




'-•lit. |)n'|iii-((('s, 
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yrna(nr iir less \ anal ions nan Nniyol'lm bn niadn, |i,'u t innlarly in llin 
(liiiduin.ss, and s|)nriall\ in tlin 0 iiicli and indiiiary 7'inidi brli|nnt(ns 
Tlin oriyin of tlin \ai ialiuns is to bn .soiiylif, [lartly in (In' liatlirn ol’ tlin 
working ol (Im |irn.ss—as a result ol’ ra]iid dntnrioialioii, rrn<|iient 
nlianyn and innnwal of tlin nioiilds, onna.sionaI ii inyiilaritins in (lin 
introdiinlion and noni|)rnsMon of tlin brii|iint(iny mass- and also in (lin 
not uniisii.il but olijnnlioiiai businnss nintliods of many coal ninl'niiants, 
wlio turn till' user's niistom of ordnriny tlin doninstin briijUntU'S by 
luunbnr and not annordiny to wniylit to their own advantayn in sunli a 
way that in thnir oidnrs to tlin hriquntln factories concerned the 
dniixery of hrii|Unltn.s of narrower juoliln or, what is more usual, of In.ss 
lliickness, is jirnscrihed They tliemsnlvns order and pa}' for the 
hrii|Unttns hy ueiylit in uayyons of " doiihle loads" (10 tons), hut in 
turn retail the hrii|Un(tes hy numher from each double load, and thus 
obtain a laryer iiiunhnr of hrii|Untlns than would he obtained in tlie 
ease of normal measurnments As to prices, thn.se cither remain the 
.same or are not \nry much lower, and ne\er in pioportioii to the lower 
weiyht provided. For nsampin, a double load of (i inch hriiiuettns of 




iMiol'Ki: rirs Ol' IIKOWN -Cim. |;|!|1I| |;Tn' 


-jN't 

niiiiii.il .111(1 liii.idili ((iiii.iiic lil.wksi.l ,,iil\ .. 

thickii.'.s , 111.1 I,(H) n|||^ i,,-Jn imn illl.•ku.'s., s,, ili.u 

... -tl-"'* t" Hon 1 .I..I. l.M.|.i, ti,.s ,,i„ l„. .,, 1,1 limn I. Il„. ,,m, 

with III,' II.niiml IIm kiics'- nl .'!J hum 

It I', W .'11 k H' IW H I 11,11 c. lIlsUII l.'l s , I, Ml. ,I . ,1 M, ‘r\ ,. I 1 1 ,. 11II jMl t 1' 'll 1 ..‘(■.111'',' 

III |M|i .'1 .nice (il the ii.'IiimI IIuii.'Ii.i.. 11 . , 111 .1 Weight. \. a r. .lilt the 

aeliM' iiitei'.'^ts 1,1' cell.nil l.ii'”.' 1,1 l,|l|,'| le ... ,n,,l I.il.'i e.‘it.nil 

SI'lime .'leelll'les, li,'l\ .' I,'i| l,i In.lln llsel . hll\ 11 1.4 lie'll 1,1 1.1 net 1 1 -s aei (,l i| 



te. Id'. t.ll,.... 1...,,1I1 ....1 11, ,|,,,| ||,,||, |M„| 

(I- n'lii III' i:rii|u, Hr < (ill. (1 1 ((|( .(I 111. Iv^l I - iK.i.l, inn ,it I:. i Im / 

me |.l w.'lellt, the i| ll.l III 1 1 les i,| hi Hjll. 11,‘. i,|.|.'l..| l,i‘lll^ . Id I \ I'l.'(I 

(lilel'lly lllllll the M'llllly Wiil'k. thi‘ll|si'|M. ,,| hr,HI th.‘ HHlI.II.'Hlell III 
ll'.'lll-.se,ill'll s.'H'kh W Ill'll lie.mil |iil I 1 11' | HI I |,'I.e ,,| eiiHllill 'rile.aek,. 
(•Iilltaill a lletillite weiylll 11.H. illy I I'Wl. 

'I'lie lihelil.h hriiw H-ei,,il hhIh.I 1 y h.iil .hIi i|il I'l I a iii.l hei ,i|,|ia 1 enl Ij 

eiiHii iHetlioil I’lif the jiniteel ion iil tli.' |ii|hliedi''i'!iH.e Ih.’ir w i.l k. 111 

l.SIt.S-it!) took HI) the [ii.iiliii'tiiiH 1,1 .siiiiii'W'lial l.iie.' 7 inch hiii|Hitle. 
weiehilie ] II) ami kill, W'11 a. ' ].iHIHi| l,l |.|Hel tes ' (see a hi, M- la hie ) III 

' S.'li-.!cr, 11 '}i> '/< ^ jm '//■ li‘f/'r><rn <1-1 ,,i ,/(, ,/ I'.niuu- 

A't/iAfp'iii to .’’Olh .iuiH- 
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i!9(). ImiQUE'rrES and nRIQUETTINV.. 

lliis \v:i 3 - users liavr tile lulviuitaije in small purchases of readily ulitain- 
ili}^ the ljrii|UetteH aeeordiuj^ to iiumher, <(0111110 the correct weioht. 
and not beino imposed upon with reoard to price. Then the purchase 
accordino to niimhcr I'or a small sum will he of oreat imjiortaiicc, 
especially to the small user, in determining the preference for hriipieltes. 
llowcier, it is unfortunate that it is not always technically practicable 
to obtain briiiuettes of c'cactly npial weight, for the reasons eiveii abo\ e 
(seep ‘iH'S) (ain.seipieiitly, there has been a movement of lale in Ibis 
disi riet to do away with sidlino of liriipiettes by number. Meanwhili', 
tile mueb-discussed propo.sal that fuels should only be .sobl by ueiold, 
according to reeulations enforced by law, appears to be uiisiiilaljlc, 
since it would lead to an uncalled-for police interference with the 
retail of briiplettes wliicli could not, in any casi', be conipleiely 
successful ill its object. 

'I'be “pound” and other 7-incb brii|Uelle.s aie (he si/es inosi in 
demand for domestic fuels. 'I'bey, and the llrst-named I'specialli, last 
considerably longer than the (1-lncb briipieltes in a slow liie, adajit 
tbeniseUes better to beatine in suitable slow-combiistion stows and in 
addition their nianufactnre is of Greater economic adiantaye to the 
brii|Uette factory. The (i-ineb briiplettes ari‘, howc\er, produced in 
l■ollsidel■able ipiantities for certain spheres of utility especially in 
t aint ral (iermany. 

Several years aeo the by-production of <S-nieb briiplettes (lie lOS, 
No. 1) was taken u]i by two lai'ce works in the Niederlausitr These 
blocks were .su])|ilied mainly to railway aillhorilics for beatiiie looms 
on the line and to the railway ollicials’a.ssociations at reasonable prices 
The\' have not been ailojitcd as hoii.se fuels, since t.liev ai'c too larec. 

Ill recent times, at the, “ Phoiiiv ” briipiette factory, for example, 
tliiu'c have been produced domestic briquettes of moie cylindrical 
shape, which have a length of t(l2 mm., a depth of 70 mm. at the 
middle and d.H mm. at the narrow ends, a width of 2.') mm , and a 
weieht of -t lf) o'rms. They occupy a position between the 11- and 
7-iuch briipictte.s. 

I'lirther information on the iiio.st suitable method of hcatin(( with 
domestic briquettes is civen in Section XII. 

11. iNlir.STlUAL Hhhp’E'ITEs. 

Indu.strial briquettes may tiiid applications in larec and small manu- 
facturine operations for tiritii( boih'rs or the production of heat for 
various purposes, in the generation of suction producer-gas for the 
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(]c\of hi'.'il (U- |io\\('r (in In tlic placi'nl' oIIht 

niaU-uiiK loniK'i'ly iim'iI foi- tin* sniir piiipoM', inoir i'.siuh'I.iIU cimI 
.'Uiil till' liij;li-]ii'ict'il Xortli-\\rs( I'.nliriuian li;,'ni(rs. .■uni in critain 
iiulu'-trifs. Iiakt rira, iiistoaci of wood For ino^t of (iioso ]iur|iosc> 
the ln'ii|nrtti‘a arc [irox idod in ninrli sinallfi' '<i/i's Ilian tin' doiiii'slio 
fnoK.'iinnlar to tlio rouoh roaK (Miiall lmii|w, rnlio.s, and nuts) oIIi.t 
wiso ajiplird In oidoi to oliiain a nioro or loss lajiid ilo\'olo|inionl 
of till' lioat ri'(|niroil, a condition wliicli is so hlolily dosiralilo. a \ i'r\' 
lai'oc snrfaco ninsl lie oHoiod to llio action of the alnios]ilioio inliodiicod 
liy tile suction ol the cliniiiicv or similar nicaiis 

\\ itii regard to the decioc ol linciicss of the nidi\idnal In H|iicltcs, 
there IS no In'cd to oo so far as in the ease ol coals, heeanse of the 
liieli oxyeen eontent of the liL;iiite As far as |)ossihle, I he ehoiee of 
sha[ie lor the |mr])ose of holler liriim is to Ik' made so ihat lhe\ do 
not loiiii niineees.sary laiee nilei anss|iaees when Ivin;; n|ion and close 
to each other on the ^late and le.id to iiieom|ilele eomlnisl ion 

'I'he Usual \anelies of nidnstiial hii'|netles aie oeiiorally dl\ided 
into ■ halfdiriek," "enlneal.’ and iinl ' la ii|nelles. I ii addit ion, I hei e 
are ,slill many s|ieei,il aneiilar or lonnd sli.ipes, which will he dealt, 
with later 

The manni'ael III e of hall la leks he;;an hy |iiesslne doinestie 
hiii|ne||es w'th in n|i|)ei and lowei nideiitat nai in I he eeiit i e (,see lie 
|(),S, No ,S, and li^ l<l!i. No ,‘i), which aie cut thion^h the weakest, 
|il,ici' hy means ,if .1 enti me a|i|i|iaiiee hefore loadnie into the iailw'a\’ 
w .■|;;”oii,s 

Half hiieks a])|iroaehine a eireiilar shape aie still jirodneed at. many 
works hater, in order to utilise the full section of thi' press more 
coinpietelv while still retainiiie the central nideiifal ions, the piodne- 
lioii of hriipiett's of spi'Cial lai'ee shapes liavine llm iiariow sides 
111'' full \\idth has heeii taken np. From these it is easy to obtain 
rectan;;nlar hiiipiettes with shaip ed”es for ready iemtioii. These 
hriipiettes are then hrokeii tlnonpdi inechaineally—not, ent thronpdi — 
pioilneine the half hricks, as shown in tie |l)!l, No. (1 (Th Ih ■ye) 
Then followed the [iiodnetioii of linished half hricks hyihe irse of a 
stepped stamp These had smooth faces even on the shoit narrow 
sides (see tie, 109, Xos 7 and S, anil tig. 110, No. 7), thus ohvialine the 
nse of .special cutting and lireaking arrangeiimnls. They give le.ss 
waste and dust than the half hnck.s with rongh fiactines (lig 109. 
Xo 2). hut, the latter, on the other hand, gi\ e the advantage of a more 
rapid ignition 
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'Z\V2, 

Sirici- (he III Mi^^iii' I'lii' sliii'Uii^ iloini''^ti(' lin'(|iii't(r'', ir 

ill ri'L^nil.ii Inns, i.-, nlsti .ii|u|ilri| Inr tlic shii.i^i- Ilf hull' liilcks .■iii'l 
otlirl imhl^ll l.ll lll'illllrlll'h iliC lollllllllin llir \\llll'll llltl M‘lll|-stolH‘S 
slill sllliu III (lllr I-Mll :||I]M‘IIIS III hr Ml|ll‘|-|luiills, lllM'IHIM' Ilf till' pOSsilllr 
fiii'iiiiit lull 111 r\apiinil mil anil l•(Hllil|r cliaiiiii'lN Tlirir I'cti'iil inn is 
hasi'il mi liii' lai'l llial llir ‘.i‘iiii-s|iini s allow I ImiiiM'l \ i"' to hr iiim-r 
rasily |■r|lll|\rl| hv liiraiis ill lllr ciial slioM'l aiiil folk lirraiisr ol tlir 
ronmlril Mirf.irrs |■'lll l liri, I Ino iln nol hr so rlosr on thr yi'atrs, ami 
thrirfoir iiri'inil i,| a hrtlrr riiinlaliiin of all than uilh thr rnhiral 
111 niurltrs 

111 niiiir I'rmit liiiii's i|iii(r I'rrI a 11 r II la 1 half hi'ii4s of llir sliapr 



1 I'-. M \ ,'ll lull . s inijili s III ni.i!I 1 mill -! 11 tl ! ij h]ii( Ml s 

(It.iIii IIh’ I'll ii(iRl1 !• f .ill. (imii <'l liii K^'l i;.‘i ^.ikiulciiih .il l^•l!lll ) 

ol llatlriird cutirs (mXi-XIS liltil , \Vf‘iu_lit .‘)l)2 ) arr 

|iir[tariMl III [tiaci's. I lirsf nui;iil lir i-aliril cuKiral lirlijUrtti'S II(t\\ - 
(;vrr. tiu' iinlii''tMal in'ii|iit'twlumc si/rs and lie Ixdweeii 

those of half hrii-ks and mil hi i.|iirtt.'s, aie iisiiail\ understood umhu- 
this nama 

d'hi' weight (tf lilt' indixiilual srnii stones (separated fiom eatdi 
other) \aiies lietweeii ahotil 2 !■() and otill aa(’^>rdlll^ (iudr sizi' 

and shape 

( ulaeal hiiipiidtes are the shape ot llatteiied cuhes witli ipiadraiic 
In'oad sides and sharp leetan-iilai edi^es liy means of a hori/.oiital 
stamp ol loiii^ reetanmilai seetion, whost' prt'ssure surface is <livide(l 
hy means ol eentral pK'ieetmns (nose) into three eipial (piadratic 
paits arran^eil next to eaidi othi*r step-wise, three euhieal lo’i'jUettes 
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.Ilf jirodiirftl .it <Mrli ^(lukf tlif Li^i pir-sMl 

Itri<jUfttf 

Tllflflol’f I'V tlll-^ lllflliml I'l pi I >'llH [ 1 'Ml titr (fUll.li I'niplfltf IS 
only pifsscil .'i^.iinst tlif two ouisidf l.ii-|U<Hf^ diiini:;- (lif loll^l\\lll^ 
sli-okf. In fills w ,iy t Ilf n- .11 pi ".luffil in I w fiMi t lif iiniiv idiial Mocks 
«)f lilt s.Uilf ''fllfS v.'iiil-v|||. >()( || t.lCf-' 1 )\ III'MII-' ol wlllcit (Ilf 

})ri(]U)'llfs liffoiih ^fp,llil{fll IhMii f.ifli oilifi '■-iiiipK l)\ lalliiii; I’loiu llif 
con\f\in;^ cliania I into ilic i.iil\\.p\ w.i^fon. I'l^ |^^ Nn |(> shows 
tliiff such ciiliic.il hii'pi' in " iak''n li"iii the ch.uiiif! Tw" <'!’ (hfin, 
w ith ihf outslanilnw pi ( S-, till'' clf.it 1 \ ■'h<n\n s( 1 11 hoh | t oi^f I h<-f ^'l^ 

! 1 0. \o^ 1 a ml 2, six iw s vwinr la I ‘_;f I mot c ina 1 kf I.i hlf 1 m am M i >1 cuMca I 

1)1 I'plfll cs. 

\!o'-| (il thf liltimls 1.1 Mill hllipl'II's ,il( nolhlil;; IlMMi tliaii 
sIimI I cllMc.t I 1)| hpicl If s ;i III I ai f m a 1 ill-' pi f p.i 1 oi 1 jn , \.ir| |y the s.iiiic 
inannfi.hy tlm U'-' o| ih.ulih -si. ppc.l pj.-s si.imps on .at^h sidf In 

(his u.i\ li\f mil I'l'iipnlhs aif pirpanii siimittanfoiisl_\ wilh f\cr\ 
st rokf. .uni 1 If t u cf 11 ill- im 1 1 \ nlmil Mocks o| the sann - sc 1 X"' lout d i \ naon 

laces .ifc ,d\\ .i\ s lot nifd \\ Il h ( hf sail).' sc-i tonal ;u «m of pt fss sl.imp 

lor ciilic and nut Ini'im 1 11 .ind with c'pial wnllh ol ho( h \aiii‘(ii‘s, 

t Itci f .trc lot iiifi 1 lit!(pi' 11 fs w hiof hf i^hl w nil It and I n c.idt h slam I 111 
ilfcif.asiny 1 'la I x Mishtp ailh f.idi olh'i |(l() \o 'k.atnl I||), 

Nos I .aixl .')) Kill (hf I llllf t ' lici-s ol h'lmlh.ili liol ( o[|,Shift .ihif. so 
llial thf nuts .ippioadi maifi lhati I Im ti.it ciihic.il hi xpif 11 fs 1 o (Im 
col !<•( t cuhx'.ll lot 111 

!*< culi.if sh.apfd louixhd Mills m llm loim ol shoi ( (dnidfis, as 
shown in li^ ION Nos n and Iio .aif ptfp.iifd in 1 Im .Solliiifft l''mcst 
aL \k il pi idniiisf n (llanno\M) as donifslic hinpifin-s in tlx- lot in ol 
three stones lioldlim i'l^fllmi !il\f ,1 1 11 pie s'd xamd loll ('oitfspond- 
iny tiioiilds and stamps aif iis. d,.'ind (lie la x jiif 11's .11 e sti hsn pie nt ly 
sfpaialfd 111(0 the iixh\idiial pim rs l.\ nx ,iiis (j| l^ndf cnlters A 
simil.ir method js m opetalxm al llx- new Ki ill laxpietlf I’adory, 
when.' six adlifiini,^ hi xpx lies of a lot.il Icnf (h old; x 12 mni dx'ipht 
ol (iO mm, (hifkiif-s o| .‘111 mm. and n*l,d ua if lil ol li.kO ^ 1111 .. .aif 
produced simult.iufoiisl\ with e.adi siioke 

III adiiitioii to (h(‘ samples and iiifthoils lot uu( hixpifltfs alre.xly 
dealt W'lt li. (lie r<' is still .iiiollifl sciifs of u'hifh tiioif Will hesaxl 111 
Section \’I uiidci the Imadiiii; " Stamps ami Moulds for Small 
1)1 iiplf 1 tes ’ h'jf 1 M) .No li, shows a sw,allow taih'l ;im| Nos S and 1) 
triatmul.ar [)rism;itxdu xjud les while No Ml show s In oken ht ifpiettes ” 
.such as arc oht.aincd hy \'fii.atoi s iiioiho<l in which [)latc-sha[)tal 
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))rii|iii'tt(;,s me Ijr'okci] \ij) iiii'i'liiuiic:illy in oilier to iililaiii Miiall stones 
witii, I'or the most part, irreeiilar, ronoh, or aiieiilar siirrure.s somewhat 
after tin; nature of coal nuts 


B, SPECIFIC GRAVITY. 

'I'he specilic eravity or ilensity of the hriipiettes avei'iiees about I 2. 
Nainrall) it is eorrespomlinyly increaseil by lower water eoiitent, 
biyliei ash content, ami hieher pressure, and ileereased by the o|i|iosite 
factors 


C. EXTERNAL APPEARANCES. 

(iood domestic brii|Uettes have on .all sales a smooth, ni'.at sin face, 
so that they can be picked u[) wdthout .oiiliny the h.uid A striking 
diU'eience e\is(s, however, betweim the appearance and propeilies of 
the narrow and broad sides ’I'he bi'oad sides ai e, as a i ule. matt, lust re- 
less, and dark brown, apparently passing eradually into a line blaid;, 
lused crust, at the edees (see lies 107 to lOO). the trade or bi iipiette 
mark is raised in clear, rouniled lelteis or siyns on the front side and 
impressed in the baids 

The narrow sides (friction sides), corre,s[iondine Io (he wails id' the 
press mould, forming the surface of the firsed crust ,iie, howe\er, 
Insirons black, and are usually co\'eied in the direction of piessiny 
with line ripples, which can scarcely be felt In addition, (he upper 
narrow sides show niinieroiis seralclies riinnine irreyiil.irly , and lietween 
I,hem are snioo(,h elevations of ilie fused crust, which can scarcely be 
felt. The lower sides do not exhibit the phenomeii,I to any I hilly like 
the same extent, and usually show much lisss lustie 

At. (he same time, indiist.rial briiplettes show on the sides which 
have been ayaiust certain parts of the walls of the press moulds a 
bla(d<, lustrous, (ineiy riiiplcd fusion crust 'I’he [larts of the sides 
which have surfaces produced ay.iinst the ste[)[)ed press stamps, as well 
as the eorrespondiny sides of the stone ot the same series piivssed 
immediately afterwards and forminy the division siiifaces described 
above (p. 'iSkl), show less fusion and lustre, are often .somewhat roiiyli, 
and atl'ectcd by the unbaked jiarticles of the iieiyhboiiriny briiiiiette.s, 
more cspeeially on the edyes 

While yreat value is placed on a surface as free as possible from 
faults, and especially on an uiidaniayed crust in the case of room 
briiplettes, there is obviously inueh less stre.ss laid on this point for 
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imiusti ial 111 iijilcltcs, wliicli ari' iiimnlit at a iiiiich ciit'aiMM' latc \ 
fuillaa (liscilaaidli ill the varidUa aliriarc projii’i't IC'' nl ^iiin! aiiii laul(\ 
lini|iiitlrs i.s ciilfi'ril into later umler Section \'| 


D STRENGTH. 

.V*- a rule, tlie rei|iiireinents as i-eeanis slreiielii in liLinile In ic|niHe,s 
ale similar to those ileiiiandeil in coal In iijiietle'' homeslie lirn|tiettes 
• IS a w hole slioiilil lie ea[iahle ol lieine (|eli\eieil to the households in 
ilistant low IIS in u hole smooth liioeks, u iih as lill |e damaee as possihle, 
i‘\en on the edees Imii this purpose they leipiire 1-11111111 and eonsider- 
ale h.iiidline, I he\ must not he alloued to tall or he thrown diiriiio 
loading on the lailw.iy waeeoiis oi the like, and also diiriny loadiiie, 
nnlo.idin^, stoiaoi-, intermediate deli\eiies, and liiial deli\eiies at the 
|il.iee w hei e I he\ are to he used 'I'liev must t lierefoi e he si i one eiioiieh 
to Iesist the iiniuoidahle sliakiiiys during Iraiispoi I h\' iail and piilen'ss 
■ ilony roiiyh loads, ihet must also, if il lieeonies neeessart Ihioiiyh lack 
ol sales o| other delieielieies, heeapahle of 1 ema inine si ol ed for lone 
|ieiiodsiii spaces with liyht con erine.s, oi excii in the open, oi ol lieiiiy 
slacked in lai'ee liea|is witliolll seiiously siiU’ei iiiymii stienylh lliroilyh 
the i nil lienees of I he w eat hei (damp, cold, heal), and without eieme miieh 
waste Indiisliiid hi iipietles are alh-eled in i|iiite another way Load 
ill”, iiiilo.idine and leloadine are not ell'eeled hy liiiml I'siially I he 
hriipietli-s are allowed to fall fioiii the hrii|iietle eiitler, which is a 
( onl iniial ion of the press eha niiel, d il eel ly into the 1 all w ay wayyoiis, or, 
in the ease of workiny on stork, into the faelia-y yaid oi on to the slope 
ol the hrl(|Uelte heap, so that they can he thrown into the vehicle hy 
means of a coal fork oi shovel diirili” suhsei|Uent, loadiim. 'I'lii- fiiilher 
h,indlina of industrial hrii|Uetle.s is eai ried out in the .same or similar 
loiiyh manner up to Ihe time of their use 'I’he user does not demand 
a failltle.ss exteiioi, hut he re(|uires llielii to he deliwreil in whole 
pieei s with as little as possihh' waste slack and diisl, which is to all 
intents and purpo.ses iisele.s.s. 

Ti kII ii'i far lo/t/i --It is ciistomiiry to test doniestic hi i(|netli-s 
for strength --without the apjilicatioii of a eonniression niaehine and 
I'eeard to numerous results—-simply hy takiii” the hiii|Ue||e in both 
hands and fryine to hreuk it acro.ss the middle of the hroad sides If 
I his does not sm ceed, it is laid Hat on the knee and fraelui e is at tempted 
hv strongly pre.ssineon either .side, or it i.s struck on the edm- oi a lahle, 
amJ .so on. T’lie >'reatcr or less resistance which the hriipii tte oilers to 
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tllCSr fXju-riiii'ilts . 111(1 of (■our-^r 11 1(‘ 1 1 lick Mrss of llil- 1 )( i< jUt't t*' is to 
1 m‘ lakrii into account ^i\c^ to tlic e\])ci icnci'd lln- most ini|)oilant 
imlicat ion-., in coiiiuiict Ktn w it li t In; a|»[)caiancc of tlic Mirt.icc. and tlf 
fic-'li liactiirc. as to the <|nality of the [irodiict <i(;od hri(jUcltcs 
tif iioi iiial t hickness can scarcely !»«• hiokcii sint|'ly in the hands c\cn 
of a [lowci'fnl man stones ol the best i|n.dit\ also resist the knee 
test 

Tlic fractnic ol ;^ood hiniucttcs (comjiare li^ !t)S, Nos lo, is 
ja^;^cd show in‘y line and cnai se plains iniitorml\ dist i ihiited. and d.ark 
hiNtw 11 to a hiiost hlaek in colour 11 ci e .iml I le i c an* to he seen hlack, 
moicoi less hmitoiis st I ca ks. \ (‘ins, ot taiiiclke ha\ni^t the ajipcaiance 
of a solidilird melt and disti ihnied thron^h the mass iheie aie n mm a oils 
line |K mil s of SI mi la I a ppea m m e, which can hr -rm het tei with a lens 
Thin sriilolis L;i\e oilU ,an ohseure \ H'W ol the stiuetnii' under the 
mieioseojie 

The re^nlar piodnelion of the in'cessaiy stnamth on a woikine 
scale wilhoiit. the a|>]'li( at ion of a spicial hindnm maleiia! is the main 
scciel of blown coal hiT|mt1 11 n; A sriics of factors miisi work 
l< met her W it h I h IS oh|<'et sllltahle eliemie.ll e()m])oslt Kai ol the ermle 
eoak|'io])er lirannkition, pai tieiilai ly eniirct ratio of the (|nan(ity of 
jtlret's of coal to the dust, delilllte a lid liol I'Xeessi \ e dl \ 111 ^ ol 1 lit' eoa I, 
sutlieieiil (ooliim of tlir diiiMl coal, ^o< xl pi ojin (irs ,ind nalnieol the 
coal .ul.i pti'il to I Im‘ a I i aie^cnieiit ol lie' pi ess moulds and si amps eoi re¬ 
spond nii^ d('m re of pressin e. Ci n I cel 1 imipel a! ill r of pi rs.si ne . I lid so oil 
faetois wdlieh will hr dealt with nioir eumpli-tel^\ in the lollowiny 
seel Ions. 

E CHEMICAL COMPOSITION. CALORIFIC VALUE 

'The elieiineal eo|llp('sit ion of hlown-e<iai hll(plrtl(‘s isnalinall_\ de 
pendent in the lii'st place on that of the const it mm t hrow n coals, and in 
the second place on the derire of di \ iii^^ If a special hindniy matei ial 
has heim adde<l to hiow n coals W Inch slieli as, for | xample, t liosr ol (he 
North west l>oheniian main disti'iet .ne imt eapahle ot lH“ini; himpietted 
hy Ih('msel\es, the chemical composition ol the resulting hi Kpiettes is 
oh\ iousl\ intlmmced to a eorrespondinit <‘\tent. 

In Hit' follow’inr talile aie eollreted the results of a numher of 
old and iee<ml analyst's aloiii: with the ealoiilie \ ahi(‘s, determined 
e.dornm‘trieai!\. of (leiman hiowmeoal hii([iietles and tlum plaet's of 
piodiielion 
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c;X(;i'|)l KiiiM) .'irr (lisri‘<;:inli il. 'I’hcii I lie Fullins iM;; iiiiiitiii;; .'iH' 

oljtiiiiiril 

Ciirliori .‘)2 0 t<i .’>(10 (apiiiiix ) 

11 •'!') „ 4 5 

()\\i^i-ri ariil 17 „ 25 (usiiiill) al)ii\c20/) 

(NiLiiJl^cn is always l)i'l(j\v 1 [ii>r cunt.) 

O'l In I 0 ]icr cent.. 

Tntal coinlin.slilile iniiltcr 75 ,, fS5 

.\sli 4 „ It) 

Waler Id 5 ,, IS 

'I’lic liiyli nxvecn ciinlcnt usually .inmnnliny to civei- 2 d pel' cent, 
Ks I'iiai'aclcr islic, anil, as will lie .slinun latci, is nl .special inipiu lance in 
till' liriny o|' liiown coals. 'I'lie \'el'\- low content of sulpliur appeals to 
lie \ery I'aMUiralile At llie same l.iliie, llie ash content is olleii \eiy 
low, anil e\en in the nupui’e hi'anils maintains a moileiale limit. 

With I'eeard to the caloialic value, the following I'eiuai'ks may he 
ailileil here |o the eelieral ohseio at ions on the theoietieal anil calori- 
uielric melhoils of ilelei minal ion ileall with in I’art I ol this hook 
(p I li (7 \hilues for the I lieoi etical calorilic \ a hie u Inch have heeli 

calculaleil from one. or aiiolher of the \arioils lormilla'on the liasis ol 
the elementary analysis are always moie or less iiiaccinate Ihiwever. 
a eieater ileerec of acriiiaiw is ohiaineil in the caloriinetric heatiny 
\ahirs, calcillateil from the "heats of comhiistion ilelermiiieil in 
a ealoi iiiiel ric hoiiil). hy siihlracline the heal ol eva[)oration 'I'lie 
ealorlmetric lieatiiiy values yiven in the foieyoiny tahle \aiy hetweeii 
ahoiit 47dd anil 4l):id cals Dr II l-anyheiu' has ohtaiiieil caloiilic 
values of 4491, 45SS, flilf, 4ti27, 4IUi;{, 471)1, 4724, hSItl, 4907,4954 

cals for a series of Nieilerlausil/i hrii|Uelie,s which he has testeil. 
Accorilino In the .same authority, the Xieilerlausitz hi iipiette is alwa\ s 
anil not iiiconsiilerahl\’ outclasseil hy the Saxon il the moisture .mil 
ash contents are the same, since the ohler liyiiites of the [irovince 
anil kineiloiii of Saxony, alone- with Altenhiire-, show a hiyher content 
of carhon ami hydrogen in the [Hire coal. 'I'liey ,)iel(l, thereloie, a 
niimher of hrands of brii|Uette.s yi\iny a c.-doritic \ahie exceeding 51)00 
cals In his comparative collection of calorilic values of vaiiotis liiels 
(seeahove. p 19) Dr Lanyheiii yives a limitiny value ol 4000 to .i4t)0 
calories for liynite hriipiettes. 

I 'liiefd'.nyineer Neiimati- has ohtained (he followiny limit iny values 

' / h'eooi/.i./i/.-, llKli, N'e :!'J, |i 4ll.') 

- (Iliirk.-nd, llintl. No. ttl 
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foi (lit‘ unfrr mill ilil.' iii.iKi'i'cniilciils nf S;i\iiii, l„niMl/ 

mill liliriiisli lirnuii riiiils on (lir niir limiil, mill S,'i\oii. Klii iii^li miil 
Holu'iiiimi 111 ii]in'(ti's on tlir ollin — 
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also liiniui'lIni Millioiit till' usr of .1 liiiiiliii^ iiiali'iial. 

Sincr till' lii'own roal lii'ii|iirtli'a nl laiiiMl/, anil Siwony oririi I'oiiii' 
into Nliarji roni]ii'Ml ion with t hr rooil In nips of In in\ ii i oa I 1 1 oni Noi'l h- 
wrst rioliriiiia, llir lohowiiiy I'ollri'l ion of r\|iri inirnlal maills on 
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almost wholly liy Dr II lainylM in, will hr of s|irrial intnrsl 
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It fill lows fi'iiin t lir fill l;ilili‘ tliiif (hr I ;l■nlllln lirnu mi'd.iI liri 

ijlll'tll'H, Ml.'lilll)' as a Il’SIlIl III lliril lowcl COIltrllt Ilf WaflT, I'Vfli I'M'i'lli 
till' hcttci’ I !(iliriiiiaii lii'iiwH cnalsas I'l'aarils ralonlir \':il\ii' A sri'lrH ul 
Ilia \(,‘rv Jf'X'd liranils ara almiit mi thasaiiia jilaiia ami ara mily slii^hlly 
illfariiir to a law of Ilia vary liast I'niliaiiiiaii coalH. 

'I'lia aaloriiiiatria liaiitiiia valiias of tlia hrown-coal lii'iiiiiattas ilaall 
with in tha last tahla vary hatwaan KiOO ami .'(.'{DO aalm ii s, hut in liy 
far tha araatast jiropoilion of thain tha Naina Is over tllOD. ami in niora 
than half of tha sani|ilas I ha Naliii' is o\ai oOtM) i-alorias. 

Tha uatar aontaiit of lhasa l)rii|nattas varias hatwaan 7 ami Hi" 
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pci' cent, till' iisli I'onlcnt lictwccii -t and 12 ft pin' cent,, Imt nnly seven 
liiand.s Cdiitiiin iiiom' than .S [ler cent Six <d' these hriipictlcs enntain 
over l a per cent (up tn hSH per cent.) nl' sulphur. 
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U’ 'c ^ 


l''ie. Ill is an accurate diaeraiunialic reiiresentatinn oltlu ^^iveii 
lunnerieal values, and shows ipiite clearly the jiosition whieh'uediuiu- 






PliOPEUTIKH OF p.nowv-rovi, UltU.'I'E'ITES. liOI] 

(Icnn.'in hi'iiwii lii iicciijiy in (•(unpai ison wuli lli.' 

\M iiiii.s kinds of cdnl, liynili', .ind ,is w nil as u ilh cniil lin(|iiii irs 

lUid nas ciikn.iis I'l'ijanls (■lll■llli(■.ll I'Dmpdsition. \ irid of I'okn, coiilrnl 
of \oIalili‘ I'nnst itiii'iits liolh lufoiv and .iflm nokiiio, and also wuli 
l'l‘ll■|■^lus‘to llu' ^•alol■ill(' vahu' .\s iry.irds l^■do^llic■ \aluc, llin lalioof 
a\inann lirown-roal lirii|nr(tcs |o noal is in n,.||(nal alioiil 2 d, and il 
i;ood lii’iiinrlti's ail'l•olll[)al■|'l| witli pool coals ( ho i at lo is iikoiil d |. 


F. EVAPORATIVE POWER. 

'I'llo I'oiloWiny o\,ipo|,|ti\,' poMols li.i\o I .. dolol IIIIIKsI h\- II 

L.iiiyhoin I'oi Minoils kinds of ('mlial (lomiaii liii(|iiollos dosciihod 
aliovo .it tlio Hist lyal ion of tlio " I l.iinpl kossdi .o isionsi oi oms o| 
Saxony ' 
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'■■lyo of n 2.') ky noi iii.il st oiiiii (at 100 (' fi oiii \cal oc a|, 0 (k)\\o|-o 
IMid dm mo-an 'S-lioni' tost ,il the Ihc.sdon 'rocliiiical lliyh ,School, 
Till! yratc chai-oc was on the ,i\ oimm,. I I 2 2 ko of ll|■il|l|o((o,s per si pin re 
Iiiitrcol prate .surface pc]- hour, while lf.')2 kp ualei w.is ev;i|«iialed 
per sipiare nietn: of prali‘ surface per hoiii In the district, of the 
liheiiisli lirowii-coal indlistry recent eva|(orali\'e li-sls mideitaken hy 
the ('ol)lenz lioiler Inspection <'o on inteinally lired hoiizoiital 'nates 
I polypoiial) pa\e aclu.il e\.iporal ions of .I .d I and .d .dd ky coi ie- 
spondinp to eliicieiicies of 70 0 .iiid TO''! per cent. Tests made hy 
Knpiiieer Oellereicli on a lioii.x boiler, liiial with bl'iipiettes, pa\i' h kp. 
correspoiidiiip to an etlicieiicy of .SO per cent, 

Aecordinp to tlie.se and other exjieiieiices, it can he eonelnded tlial. 
1 kp. of lirowii coal hriipietles can coiiveit — 

* Pi'Nli 1 s h'll'luh-r f 1(1 Koiilcm III'II. 11*01, lof) 

- (iliicKuiif. i9o;}, N'lr x> 
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no4 

Willi ordinary lirino arianyriiicntN, aliout ' I'o- I Water at 0 ('. 
Willi liriiie ai laneeiiieiils S|jeeially adajitrd (o Lln ir into Nteani at 
peenliai ilies, lio\ve\er, aliout atltotiki;, ' * 

under eHiidencies (■orres|)oiidino lo (Id and 70 to SO ]ier rent i es|ieeti\ idy 
(loni[)arlne llolieniian lirowii coals with coals under llu' oidinary 
conditions of firiny. the relalionshi[)M oliiained ai i' sonieu hat sinidar to 
Ihosi' ohiained for the calorific \ahies (see p dOd) 

Sini'e hriipieltes fioni certain of the liesl liiands of llolieniian 
lirown Cl lals ai e more or less superior I o eood eoals as rei;ai ds caloi ilii' 
value and eva|>orative power, they are ahle to conipele successfully 
with coals In coniparati\ely w ide ciieles piineipally hecanse hi iipielte 
Urine pio\ides consideiahle economies in luel costs, whiili ale still 
further incieased in fa\ourof hiowmco.d In npielles .lecoidiny to the 
dislanci'S and freiehtaee costs. ()n this point the following esaniple 
only need he yiven•' 

'The A ktienyesellschafl hailehha miner of haiichhaniniei. N L rallies 
on an open hiowii'eoal woikiny with a hinpielte faitoi)' in addition to 
I hi' welhkiiown iron-works A l.irye piopoitionof t he hi ii|nel(es are 
irsed in the i ompany's own winks, the IJ lesa ii i m-works .ind I he (1 11 nlil /, 
liilie foundry. 'I’liey are eliareed at Ihe market, price, and in (his way 
ipiite considerahle economies in fuel costs aie shown .it hoth winks 
compared wit.li the eailler use ol lloheinian hrow n coals At, Kiesa 
loot) ke sn|)erheated sleaniweie oht,lined fioni lloheinian yeneiator 
hrow 11 coal at a cost of 2 Id mai ks . with In iipml les, how e \ er, I he same 
amoiml, of sleam was obtained for I tltl m.irks ('onseipi'-nl ly, a sa\ iny 
of ahollt 'ill per cent, has been eHeeled in Ihe fuel costs b\ the ap|ilica 
tion of briipiettes At (lioditz Ihe fuel cosis per hour with the .s.ime 
heatine plant and prodiietion was !> 0 I mai ks, iisniy Itoheniian blown 
coals, but was onl\' f 10 marks wdien briipiel tes w ei e .ipplied, so that a 
■saviiiy of even 50 it per cent was ellected at these winks 

G. BEHAVIOUR ON BURNING. 

Ilrown-coal briipiettes ienile compaiati\ely easil), naturally most 
rapidly at the corners and edyes and jiossihly at the roiij;h, fi.ictiired 
surfaces lenition eiadiiallv spreads o\er (he whole sniface, and in 
t ime jienetiates to the core of each indi\ ulna I In iipiett i' The cMiluliini 
of volatile constituents and comhiistihle eases proceeds eradiially dnriiie 
the wdiole ol the pr.ocess of hurnine 

* " Dll' 111 am it ell Knit n I tel It aln ik ill V All lea er-r) Is, li,ill l„iueMi.miiuei',’ (iluekaiif, 
I'lssfii, itiiri, Ke a.s. 
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no,') 

I'lin.il .si/.', iinilonii s!i,i|n', .-ni.l I.. of 

"llllchll,' ,UI(I |V;,Oll.uil) of ,'|l.l|o|ll^ tlir 1.11. 1 1M I , s (]. v , .|, ,|) (ll,. s.ni,.' 
j;,.-It ill.' Miiiu' liin.' aii.l ii.'niiii ,, i.-nl.n- .list, il.iil i..n ..f tli.' .111 .iii.l 
■'111 .'iliiio^l iinif.inii i'.iiiilnis!i,,ii Tills f;n.,iir,ili|.- l,rli:iM,.iii', IIS )).'|| , 1 . 
till' c.III!Ilii'lt' Jills.' 111 '.', .11 ,'ii iii.isi 111.. 1. 1 | iii.ii|.HI ..I ,ni|\ 1 iir..1 isi.I.'i, 1 !.[.' 
i|U;nit ll il's 111 cllllkl'l' ill.' low o 1 .it.' 1 I'SIsl.l IK'.' Jlllil slllJl II .1 tl I .'.j 111! .‘Illi'lll s 
l.|'(•.ll|sl' of ( 111 - ll|;;ll ,i\ \ o.'ii ('..in.'Ill of III.' 1,1 |.|ll,'tl.'S, l.'llili'ls ll |.oss|l,|,' 
to III',' Jlllli ll.'.ll U'llh (.1||_\ .'I sllolil ..\,.,.ss ..f .III , jo l.'^lll.ll,' III,. ||,',','SS,||'\ 
SII|.|)I\ ot .III- 111 Jici'oiil.iii,',' ivilli 111 ,' JIIIIOUIII o| 0.1s |'\,.U,',| I Inis I, '.'I,lino 

t" . .ipli'lr .1 n.iiil.iisl loll (I,, .. ,li,i\i,|,' ,111.1 s|. ■mill ill,ll n.iiii' 

'It .ill .’I' "III,' '|lllt'' ,1 sill,ill ,1111011111 of so.. I or S|||..k.' Is j.l I .. Ill.'.'.l 

III til.' i' \ .ijioi ,il I..I1 t.'sis cm I I.'I I .,11 1 ,ii ill.. I )i .'s.l.n T. I liiii.'.il 11 i._;li 

.''ti liiiol 111II I il.'sci il..'il ,il„.\:;i)::) sm.ik.- ... u. 1.' ,i|s., iim.l,' 

'111'I ..I'111"'I .11 ill.' ili.ioi.iiii Cl'I'll III Hl; I IJ ll Is ol.i lolls fioiii I Ins 



Kii;, 1 1 J 1 ii.iL'i I III I 'I ' 'i‘ siiH ilv I ' ll r si I , ,11 1 . Ill. I hi I til 1 1 !'■ ll 1 1 ii'f ' t 1, 111'll ll I iimii J 1 ii n jii< Mi¬ 
ni i-i 11 n n i \ 11.. ,i it i..ii I, vt s 

(Ii.ii;r.nii t hnl on Imi iiini; I/illl•llll.llllltln| lit n|iml! ns 11m dr\ n!tijiinml nl' 
'^nioKt l'; (Mil d(n\ll to (Irninr wliidi Wiitlld lit‘ \ r| \ dtlllniill |();|j|;mi 
u'd h III I'l'i' co.'il.s 

Tills l)i‘ll.l\ loin ^l\r^ llm I U o\\ 11 <'o.| | I >1 1 1 j 11 r I I ns M Mil 

{loriaiil :m 1\ .•ini.i;^(^ o \ ri < if Imi Inriiis <il" I'linl .nid i rnd. i s I In m rniinrnl ly 

M.iladlr for ddiiirsfic I’linis and I'ni api'licaf ion fn indiisliirs in lai'i^n 
lowiis. Ill wlii<di tlin di'\rlitj)innnt oi sodI and ^iiiokr consl it nlrs an 
jnfolcraMn nuisaiino A ronijian-on made Ii'Hii tins point, of \ inw 
Ix'twnnii towns in wliinli llir .ipplical ion ol lui'pii'l pmponilri at' 
s i<di as Txa'lin, Ma;idcl)Ui‘ tn an<l lliosr m whicli pit ('(taK oi 
liolnaiiian l)rown (ajals an* mainly list'd, slidi as 1 iaiiiliiif;^ and I )rrs(lrn, 
is clistiiH'lly in favour of Urn foniirr with myaid to appnaram-i* 

Foi (lit* Imatin^ of j-ooins. hiow n-cital !ai<pin(t'*s and nsprcially (In* 
iar'M* doiiinstu' Mocks, if (hn_\ an* used in sfox - s of siiitaMc consfi uetjon 
and in a simple manner (■(»! respondin;,^^ to f heir nat ui e ’ retain < heir foi m 

' Fer ftirllier mfeniialMii an (In- jminl 'fn S* < iiuii \ 11 

20 
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aliiiost to till'ciiil of till'cniiihiiKtiiiii ami |iiii\iili <i |llnlllll^^ll uniliirlii 
;^linv anil ,1 lii^li nl ilia.itinn nl' tin- lir.itiiin ]ii)Wi'i' Al (In' matin'linn' 
till' sliiM's ii'i|iiiir lull M'l'v lilllr, atli'iitinii atiiiiiin anil linking is 
iinni ri'ssai'S' anil I'Vrii ili't l iiiii'lilaI. Miiri' tlir In ii|llr( trs tall to |iirrrs 
ami Inn II iiiiU'li iiiol'c I'ainilly .iini ai'r lilulily I'coniniiiral it iii'MT 
il\ I'l llnali'il 

III linili'i' liniiy ami nl lirr iiars tin- ('iniiiin'1'rial <n i ml list rial pin puM's 
till' limy llaiiiiim pi npi'i'l ira iit (.lir In lipli'lti-s rll’i'i't ,i iiinlnini ills- 
liilnitnni nt tlin liral.ami ('(niM'ipii'iitly a yn-at cinisiili'i'alnni to lln- 
liinirl plains 

/I’l Mi/l/i's nl ('ninhll^l lull — III till' a ppl I I'a t li It I till I lull last In pill pi’M'S 

inily a, linn Innsn asli willinnl an\ nlinknr is InI'l ln'lnnil Alim ninii- 
pli'ln nninlmsl loll (lin ash is I'nilillsli \ I'lliiw ^ linn In a small rnnlniil nl 
iinn, ailaik nnliiiir inilinalns that i( still iniitains iin Inn m il pa 1 1 mins 
nt nnal Ilynnil Inn'lllliy 1 11 li | llnl tns a I'n In tl mill pint nly a I Inslsnlhal 
limy .III' iinl iiniM'il in any w.iy, thn nmisl i( iiniil s nl Ihn ,is|i ami llm 
Inslilll.ll p.lllmlns nl nnal, as ah'naiK' Inlliarknil, hl'l'ailsn nt dm yasns 
iln\'nlnpi'i| illlrilly ni nil 1 Hist ini I, I'nliiaill III a pnl'nns, sniill-lnnsn s( i iml lll'n 
in sill'll a iiiannni lhat.apail tiniii a ni'i'lain ilniniinl inn nt iii.iss ihi'\ 
ii'lani Ihn ni'iyinal I'm in ahiinst In I hn nml ’I'lm s(n\n ashns ai n \ m \ 
nasll\ I'nliliAnil 

In niiliisliial liiiny planis, wlini'n a iinmli iiini'n lapnl m niihiisl n ni 
Wllh dll' iln\nlnpliinllt nt a rnl I nspnm I Illy 1 \ ym.llnl .llunuill nt hnal 
l.ikns plai'n, ,1 silyhl I in III.it II 111 nl I'linkni .‘.111 ni mil iniilm iml.ini 
I'iimnnslaimns in .iilililinii In dm tni'iiial n ni n| ash ’I'lm i hnkni nsls 
liyli(l\ III I|in(n linn la\ms nii Ihn yl.lln anil n.in lu innsniinil wlinii 
lni|ininil hy ninails nt a sharp nilynil pnki'l limn hlnknli Up .Mill 
InliinM'il It IS i|lll(n sllirininlll it Ihn y r.ll n IS nln.lllnil nl nhllknl .ihnlll 
I 111 nn I i inns 1 1 111 Illy a twnlv n linin run ' 

l‘'in'dinr mini niadnn mi (hn iiinidt.ii imis ipplii .il inns nt ilmimstm 
ami imliislrial lnii|nn(lns will Im tmnnl Imlnw in Snndnn \ ll 
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THE MINING AND SUPPLY OF CRUDE BROWN 
COALS THEIR DRESSING (WET OPERATIONS), 
TOGETHER WITH THE DESPATCH AND ACCU 
MULATION OF THE BRIQUETTING COALS AND 
HEATING COALS. 

A. THE MINING AND SUPPLY OF CRUDE BROWN COALS 

Til I (-MP T I>1 uW II . n,| '-Upl'il' '1 I " lo h|lii M ( |,l> |u| |( ^ Itt.i \ l.r nl t| .1 III. il 

i|i>lll < il k I (<1 ijU.ntl' - "I lt>'lll Wulklir;- l>\ lllllllll^ 

. i[ ir| ,1 I h .l(s i , I < .[ It II \\ M| k I i I ' I I I'- ll I 'I III I t ,11 \ ( M I . |!M i \ r I lir U j 

'-1 i| i ( ( J j . li N.i I M 1 - I ,i \ . k i'MIll I ' M k I 1,1 \ .1 lid t Im ' I I k ' ) ( I I I nil' 1 1 !'■ 

kl \ I't mI 1 H ' II ' ' '.I I 

r,\ n-iii‘_; diid'^'i I'll < |ii.i 11 \ 111',. .Ill'I ti'iiiiixiii" ill'' iii.il'ii.d li_\ 
IIP ,1 MS I .t !m( ( ,hM ii 1\ I ,Mld kl I 1 I[I W ,1-'^' HI 1 111' '1| I II V ' )t luii^ < ,111 Itc 

iMIlh'l 'III \Ullt , 1 'I \ .111M'..’|' wli'li tin I >1 ■ »j " iM I'lli "I '.Illii) IimII'I I" 

( O I , d' " in )( CM-I I d J I I ini' 1 '•] " I I.I I ( 11 ( 11 III' 1 .1 in < '■- I In j ii oj n 0 I H >i i 

111,)' ! , ,1 ill! ic ^1 iMl <■] liiii iii'i ,dl\ '-jii'.i k III I »}ii II w I 0 hiiL; Ih cdiiH s 

Ino mi-iK will'll till" l.itl'i I- I M''ik'l .itnl 'I*''|| W'llkiti- licrnnii'S 
'■S' I'lli I;i I 

Si I ini - .1 kl I iM' j )i (t])' i| 1 n HI 'll ill*' I' \ I ' 1 111;^ I " I ii 1.1' I I 'I' i\\ n i ".d 1 m i U In 

SI) to iln tli.il tlll^ liniilMi^ |i|o)H.ilnm v- imt nxcrndMl, 

thrlr ,nr still .1 kll'^i- milldM t "1 11 W'Ol.lllU'^ III ' i|■ 1,11 1 "I l III lll.lliy 

1111 j)(ii 1 ,(n! 1 (I I )\\ 1M 0.1 1 ' 1 1'-l 1 n i\ I / o! 1 till' I*' 11 'll till' I di 11 n ‘ I n-l w i ■' 11 
( 'olo^tir .1 ml I loi 111, ;i t I lot i rill ;i 11' I 111 tin S' ii i I I'liki t;; d n-l i n t ol I jou ni 

L.'lU''l)/ Ojirll uolkin^'' ,11'- (o 1)1 loUild .lllliosi I \n|usi\ cly It llll^lll 

Itidf'd 1)'' ^.11'I t li.il .HI o\ ''I u in lining jii ojloi I ioii "1 t Im (i.'i iimii Imtiitr 
In i.|imtirs m.tdn ;il. (In' pi' ^'-iit t iiin* nm piodun d 1 1 oni < | im i ti"! ro.i K 
111 liiiijindliiiy; il m <'l ^I'ut niipoit.imn llmt tin- i o.ik'olil.iim d liont 
oprii or d'M-|i wot kiiii^s ^lioiikl Ih' Mil))rn(.d to .1 ii.itiii.il d'livdi.ilioii 
oil di 111" "'I oil hd"' dim'-'' ‘ ■''1 loii M I )'■ ^ 1 1 im t' d i n i oj )< 1 1 kind ;i t i lo ^ | ( 
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nos 

ilistiiiici’ IViJiii till" |)')sitiiiii 1 ) 1 ' till" fitiiituiii or iiiiiiii exit, (fiilK'i'ii'S (if till' 
(li'cii winkings ami (In' okiI .■illnwi'il to lii; (licir until tin- watiT wliii'li 
li.-is filirrril iiil.i) it fiDiii dll" ii|i]ii"i' "-oil lias ili-aim'il au.iy in tlm ualcr 
cliiiiiiii'Is |ii11\ llll•(l ami ,1 [loitiiiii nl its li\ynIpsci)|iii" iiiolstiii'c lias lii'cii 
lost li\ ^■va|lO|■atl(lll III iiiaiiy ilisliicis llii" (11110 ma'ossai-y loi" (liis is 
alioiit a yi-ar, aftn- wliicli llio brown coal can lie loniovcil. 'I'lic |■cllll)\al 
III walor in (Ills iiiaiinci siilisci|uonlly riri‘c(s consnlcialile cconoiiiics in 

l.lic lirii|iic(lo I’acloiy li\ sliorlcniiiy tliccosth ... of ili'yiiio. 

If dll' natural dcliyili at ion is liimlcrcd li\ (ho jirosonco of an iiii- 
|)oi \ ioiis la \ or of clay, as is (ho case in so\ oi al l,ou or lihoiiisli uorkinos, 
(he |iiocoss is assist ell hy hoi 1 nr; nil iiioi oils \ 01 (leal holes I iirlit through 
( ho cla\ hank of (ho di \ iiiy ir'oiiiid 

('rude coal ohtaiiiod fioin opi ii uoikiin^s is nnii li more \aii.ihlc 
as I cyan K u a( or coni onl Ilia 11 is I ho coa I ohi a mod I'l oin doo|i u 01 kiiiys, 
since i|, IS lunch iiioio siihjocl lo (ho .■iclion of (ho uoatlior hiiiiiiy 
siniiiiM'r iiioiidis coiisidoiahio di\iiio (ako.s |ilaco ow my to (ho action 
ol (ho sun's ra\s on (ho walls of die w01 kino, os|iociall\ diiiiny loiiy 
|ioi lods of dioiiyht, and liol, weal hoi . w liilo dm iny ho.i\ \ and con( iniions 
lams (ho nialoi'ial iiiaw o\on hooonio so.ikod ui(li walor (ho,it cold 
c.iii oinioiisly hiiny ahoiit (ho fioosiny .i| 10,i| in ojioii wolkm;;s, a 

l,n(or which ni.i\ ho of ooiisidoi ahlo ini|ioi I .iiico in the |ii o|iai almii 
hy wo| niodiods 

()n (ho ol hoi hanil, dll' yol ( my of i 0,1 1 m o|ioii w'oi k inys as oonin.ii od 
Willi doo|i w Ol k i nys |ii o\ idos die \ 01 \ yi o,d ,id\ ,1 nl ,iyo ol considcr.ihl \ 
lowor woikiny and con\o\my o.isis, |ii moi|',ill\ hoi.uiso of an alniosi 
(I ohiod Dill |iiil pel niinor for luilhor infoi ni.d ion on lliis |Minil .soi' 
Soction .\ I holow 'kilo lollim illy .iro a few o\ani|ilos of I ho coiiddions 
of (ho s( ra(,i, (ho how my ,11 id dol i\ or\ of hi own 00.1 Is 1 1 oni o|)on w 01 k- 
inys III Kliinoland, I’nninco of ,‘saxon\, .ind iho Lowor Laiisil/, hrio(l\ 
dosorihod and illnsli.ilod In |ilio(oyia|ilis 

fly I Ki is a \01 (leal i iow of (ho 011011 noils Inow n coal hod a( (he lofk 
ol dll' Kliino a( tho so-cailod " \ die,' hotwoon ('oloyno and lionn, and 
show s (ho oporal ion hy nioans of (i|ion workinys with spocial loyaril to 
(ho lioddor |iil a I 111 uhl I loro ( ho co\ 01 my of m nl, w hich is only ahout 
oloS niellos (hick (inmciii.illy yiaioland s,'ind), is diiy out hy hand 
and loininod in (i|)-wayyons h\ a loconioino in oidoi (o ho tipped in a 
w orkoif old pod ion of the seam ’kho ro,il sti at nni thus exposed - a honk 
f(l niotios (hick IS pracdcallx imil'oini thronyhout, oxlsls in donso 
layers, and is tholofoio of yioat slroliylli 'klicio is \'ory lidlo woody 
niattor. W'o ,soo (hat (ho coal is hewn from the steep coal walls at the 
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(i'ttis CMH hr oht.mir*! jMfks Sji;ulrs Ultd sIhimIs with Cnl lrs|)Ol|(i- 

ill^lv lowri <<l}|jH|t .Hill llil^lirr- costs 

huMlli; the lirwili;^ of the slMllJiii (M|.‘ mils| ;il\\a\s hr l.ikri! 
dial liii'-i la\'<ts will'll ronl.iin coal suitahir for 'li.slilkition atr 
uhlaiitnl .hhI krj>t srj»ai;Ur as hai’ .is jiossihlc aial th.it tlirsr waijr’ons 
,Hr (hsi iii^iiishi'il h\ spreial jlr^s oi III some olh*‘i way 

11.’) show's .Isa I \ pir.i 1 r\a III pir ot 1 h<- hi ow II roa 1 dr posit aii'l 
llirl liod oT w o| k llli; III ( hr Low L.l Us|( / , a sect loll ol I hr opoll W ot k - 
iti^ ol' dir I'La iiiiir' owned hy ihr lls<‘ Lo|wl,aii Aki-iirs iliiilir 
llsr, XL d'hr sorattrd ilppn s||,ihjti) which WJs folUir||\ o\f| L') 
and is now oiil\ 10 to 12 nirti.'s m diii'knrss <-onlaitis im la\' is ot dis 
lllladoii (oal hill )•- hoWr\r| \c|\ I irh in I l onhlrsonir W ood_\ lil.Ulrl 
( 1 1^11 II r ) W Inch I a n ho S.-Cll rliM l I \ in I l|o pir( lll r 

hi (ho iiiiddli sod loll oT dio r.ial soam, aiiiiosi m dto roiilio o| dio 
sd at iiin. IS (o ! M- s.-.ai a n iipi ii;lil niassi\ o s( nnip ol a (i • r ( ho^^M _\ pi ossj 
wllhti has hooii Iiii(o\oiod Snell sdlinps air to hr lolllid III Iillinhoi 
dill mil; (hr woi kin'4 ol dir soani, rsponally in (hr hoii/on(,il posit), ju 
W hr) r I i;o\ ,lfr llsll.l !! \ llirl W It ll ol r( *1 is ldo| a h|o o ) | (11 and i \ Mil; < !oso 
toM.alirj a piool' ol (hr aiilorhtlion orioin ol this drpi^sii rtom a 
swanip loirs( oil this spot In .iddilion (o (hr wood_\ III,liter in (hr 
\ ol 1 iral ( I <’r s( Iiiiips odioi I oliia IMS ol pkl n(s nil il'o ol loss W oil pi osol \ od 

o.Tin 111 a lioii/onlal siin,itii,n ollon loiniiiiL; sh,ipo<l la\ois 

dintiiL; I In* W ol klliL; (hr ho|)/ont,il rilh|r,i|, iIsImII) sIioiil; sltiinp.s, 
and od)oi sinnlai l.ii-^o poiiions o! siinnps ol' a sIj.ihl; nalini' .iio loll 
slaniliiiL; nnhown Tho\ ,nr ihoii raiind to (o||odi\o leaps m tho 
liod oin ol the w ol k 11)0 and .11 o l;i\ on up to tho w oi koi s l;i nl is as hiol 
W ood d’hr siiia 11 ph'ros ol w ood hew M oil .111ll 11W o \ o| ca l I IM I w I ( 1 1 
itir roal (hr sol( on,ill\ padirlos ran ahri sinlal'lr rnishinr. hr 

hinplrllrd while d-r ln‘.l\n‘l pirros air passod to die hoi lr| dioilso 
I’hr pirt in r show s t In r,' ol OSS sod lolls oarh .iholit .") Iiiot I OS 111 hroadi h 

{ workniL;s ) ol a coal soam *111 dillrmil st.iL;os ol howni;; (hi dn* 

ri^hl wr soo (Hir ol 1 ho rlolt slides wdilrh is ooin*! .1! Ml dir Lausit/, so 
railed alh'r Ihr rlrl'l whiidiis lirwit out ol' (hr hoiit wall ol .a srctioii. 
and w hirh, (ooollmr w It h t hr sotiii finnn'l-shaprd coal sint’arrs aiound 
it si'i \ rs as a slido loi dir ro,i! ohtaiiM'd l>\ (hr niiiid’ d’hr nnm r.ir 
(o lir idled st,Hills Ml a Mirhr hrloW A pliUlk stlspolidril ni lioiil of 
(hr rlrl'l pHwt'iits (hr slidmr coal from shoofniL; past (hr wa^^miji 

ddir middln section is already licwn away for the most pint, up to 
(hr residual coal at tdm hack, <,ihtuiued by iiirans of pick-axes and 
sliovols. Tho loft section is only about half worked. 
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Ivu-li wnikiti^ ;itI'! l>v niir iiiuici aini (.wt) laKniirn^ {lie 

i.i(t«'i hiking IIm to ,iii< 1 I’roiii iln- cliaiii cnivt-voi, Tlirouf- 

|)iit ui ,1 woikiirj, ti'ii.ill_\ .imoiinl^ (n I .‘)0 wam^otis-)1 li hi ' jii i vhitt 
t h'‘ w.1 ^ t,) 7 7 jil |)'-i w nIII a ikI I 2 ■’) |il |r n (hr i» m<1ii,j 1 <•< m| 

!''|L; I hi I .llrs ihr |»!,Ull .lll'l n|). l.ilHili ul ihr i I Icl 1 111 '< 1 I'oiji 

I I ,|ck lit Mihir rli.l I tl coll V I'U i! W h|ch Ic.'kU 1 I < ill I 1 1 |c 1 )♦* I'^h h. lU ! I i ()\\ 1 1 
( ( mI nji.'li W n| k 111'^'- I '1 the I'A a ainl Ivciiat c III! ties ( .ll I c.l(l\ 11 |r 111 ln| ll •< 1 ) 
(ll''t‘, llrl^hail Aki til-' XL) |o tlicll III li|ll''t Ic l.iclollcs njijiostir 
The hl'l'iii.s .lie to he s.-ni ,iho\e oil (lie Icll aini ll^ht Ihiell Is 
|»|o\ltle,l |||(k-ji,-II'!elit 1_\ o| the othel With its <i\\ll eh,Ml) <o||\f\o| 

1 low i \ t 1 , .1 eoltiMioli 1,1 ll ( I ,i( k 1 Isliw ot hilling i 11; .htt !•- lit i ilsn I 

rie llielllieil [ikllleol the ll.lek 1-^ lll.nie lielo\\ the sinhleedl |||,‘ 
1,1 IM I III .1 < lit t llli; W It ll inel IIM 1 1 vK It s III Sill 1 1 .1 W .1 \ I I hit tile 111 . .hit 1 1 
Is Mltlii lent not o|il\ lol the i.illt tl.leks With ailljile ''|M(e helwci’li 
them hill ,i ho 1 o| ai It (|i 1 , 1 1 e It K i( j i.i I Im on hi (t h '^h le'> ol (he whole 11 aek 
The inehlM'! ehlcs aie ]»|,Intel! with shilihs .Mill plot.-(till .It the 
loot h\ .1 liniie; wall V iii,i''Oiit_\ mittei iiiH'' .itoim e,ieh hniim w,ili 
to ,liioW the l.lin .iml othel w,lte| to Ilow ,tw,l_\ \t the | op o) (he 
eiit I I n^ I he 1 nel I llei I I 1 ,iek is i o| | ( 1111 lei 1 o| | a 11 11 o| | t 1 e^l Ic htl< he t|||t 1 1 
It I h \ M h III h out ol t he l.ietopv .1 1 1 | t hie hi a Ileh ( "lit InUes 1 ,im hi 
I o t he Wet pt e pa 1 at loll pkl tit ol 1 lie Kell.l I e I H M jlle| t e h M I o| \ , W ll I le t 1 M 
ol liei 1 lends I o I he let t .1 lid Ljoc'- 1 o t lie I’A a 1 il h pli‘11 e fat t o| \ Tile fill I 
w a-.’^oti'' ,i I e d I ,i w ll up the I w o miiei' i I ,ieks ol the eoliiiiioii plant ,i nd 
lelnin enipl\ down the oiilei ti,irk'' The lilies ,ih laid with ^i.al 
laie, ,ind .it eipi.il shot I dmt.iiices m the middle ,iic eipnppid with 
l ollel S so ,|s I o pi o! cel the elhl I tls | | oln I 11 hh| im oil the hot | olil W IlMl 

the u,i^L,"'*iis aie at 'j,teat dml,lilies apail .m oeimicnee whiili is 
\el\ apl (o t.lke jihice {see oiilei liaek oil the imhl) (Hwioijsh (he 
tollem must he Well hlhilealed .ind kept 111 otdel '(’he (diaills of (he 
ineliiied eon\e_\ot ale ol lion 21 mm (hiek. those ot (hi* enn\e\oi m 
the h.iltoiii ol the N\oikini; ,ite 2(> mm in thiekiiess The iron 
eon\e\ot (Mis hold ll hi o| coal l^’oi the puiposc of diawiiii; the 
Wa^Ltoiis, ihele Is MNeteil to the flout end a thick [neee of sheet inet.d 
o! Id k sli.ipi d .ippeaiaiiee (see ah-o lie i ih) III w hi(di a link o| a i ham 
st.indini: \eilieall_\ is placed wliih* the following link lies .a ii^ht 
angles to the titsi 'I’hi.s simple st I oii^ ,ii'iaiiL;eiin 111 ha'' ]no\ed to he 
(he hesi and m almost inii\(’rsall\ .tpplu'd TIk' piet me ol the l\odd('i 
mine (li:^ lid) shows a simdai ai ranaeiiu'iit When (he wa^^eoim 
aie pushed uiidi'r the rhain cari' must alwav>^ h(‘ takeii that the front 
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Mill' iHoviilrd with till' r.inii'i ^tall(l.'^ in tlw c|iinl iiinllcin nl 
till' ilialn. 

Til' - ||'IU I'f al.ll Min'-, U It h I hr COIIX I'Ydr lll.irhlllrl \ ill 1\ I'll l■h■^l ric.'lll s 
I ] 1,111 I hi - hii 1 1 >1 \' I’l'iit I a Kl .it loll arc not ^il iiati'd at t In- I op a> is ilMtally 
(ho iMsr, rs|,rriall\ ill ill'’ ohiol j)l,lilts lull lllori- col i \ i a i iri it Iv .it the 
I'oiil 1,1 I lio inch II.-I I |il.iiir, so 11 1 . 1 1 Ihc powci .11 Is 111 si oil the Icnylh ol 
eh.nil coiiiiccD il with the eiii|il\ wayeoiis ami is then 1 1 ansiiiilleil to 
I li,. |,.|in| h lii.iw iiil; the t'liil wayeoiis. The iieeess.ii\ tension .iiiaiiee- 
imiils aie [il.leell ahoM' at Ihe li.nil of the nielllieil |ilane 

\| the |e| I of the I lack I he |,|( ( III e show s Ihe elect l le le.lds to I he 
dinni'A sl.ilnai and the |iinii|iiim iii.iehnieix ol llie woiknie .iiid on the 
I |.,|,(, ihe eh'cl I II .lie s|,old.lids lol eh'illll 111IIIII11 l.lt lol I Theolll|ail 
of Ihe tw o eh.l III eon \ e \ Ol s llsll.lll \ .1 lliolllll s to '.Mi HDD (o 27 ()(H) III e.lell, 
Ol CM'II tIDDOO hi ol eiiide C.il with lolled wolklll^ ol which ly lar 
III,, ele.llcl .. fill's into the lil|(|l|i|le f.|i|o|lis .iml llllo the 

, . illlllioli I lol li I house 

'I'lli whole mil .llld I'OIIMWol |ll.llll Is sl.llld.lld II eolllhllles 
|,ossiliilil \ of hi'_;h oiil|Mil with Yii.it eeil.iinl) in w oi k iiiy, w Inch is 
ahsoluleU essellll.il lol 11 le III 11 III el I II | il i d | a o\Isloli ol l.llye hinulelle 
I'ai tones III .IS iniiloiiii a iii.iiiiiei .as |ioss|lili 

k'lY 117 show's Ihe nielined ilollhle I 1 .lek chain lOllM'lol llelwcell 
Ihe wol klllY .llld the h|li|netle l.lc|o|\ of the \kl ties I ,a 1 II II I la 1 11 1 111 a 

at 1 ..iiichh.iniini i in the l.owei L.iiisit/ ' In ti.ail in .i cntIniY in the 

Worked oiil SI'. nil the ... sl.il loll to wliiih the eh.nil is led 

I,-IIS. lollels e.lll he s.-i'li Killy li.-lw,', n the coll\e\ol at the 

lint I oil! ol Ihe w ot kiliy .llld I lie iiielim d |il.nii 

The nielllled pl.llle is.lholll .SOD Inelles lolly .llld IISes Willi .III 
aiet.lye talio of I 27 to Ihe l||i|iel stol\'of the wet | il e| la 1.11 loll sIlo]! 
,,f ihe liii.|nelle f.iiloii. wheie ill,' eh.iin di i\Illy station is silnaleil 
If the eh.nil is |iio\id,',l with wayyoiis ii'yiilaili. so lhal almost as 
main ,'m|it\ w.iyyolis (of li hi i-.i p.icil \ ) .n e eoiinny down one sid,'.is 

1 lieiai e full ones yonly np I Im ol her I h,‘ ck'el i ic di n iny moli ir ninsi 

yelli'iale allollt -■> to ilD 11 I’ 

w if,' lope coin e\or IS illusti.iled III liy I I.N The hi iipii'ltc and 
wet coiiipi,'ss,il hlock f.ictoi\ of tlm Naiinihmyei r.i.iiinkolileii .Vkt - 
(Ics, siliiali'd ne.ir Iteiihi'ii sl.ilion on the /cil/ W'cis/i'iilels i.iilway 
line, ohianis its siippl) ol ci iide co.il (ahoni UK) Ions jici hour) from 
the .somewhat remotely situated nnne. ly niean.s of a wirc.io[)e way 
Imill hy the world-renowned (inn of Adolf ISleicliert N; Co. ot Ijuipsic 

■ (Jluckiiiif, Essen, H)03, Nu. 3.'i. 
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(iiililis 'I'lif pc'iial liack luiis at an olitu^i' :niL;lr niiind n laiL,n' 
, till' '-tatinii at till' ,ln^ll' is iirmitlatcil aiitniiial l('all\ m is 
attrinli'ii to li\ .1 wiiikiiiaii In ilia I’nnil nl ilia illiisliat n'ii is la 

lia scan Ilia last II I III sU|i|ini I um sliuilllla \Ulli Ilia l.illM'liil . . . 

sitlialail nil tlia lal'l aiiil li:|lil at Its liaail tliiia aliiliiial aniiiliiilni 
wiras I'aslallail tn ilia 1 1 it al 11 lai I la I a 111 s| 1 1 a I nl s^ ailil Ilia Inllais altllall.il 
In nlltliaa,.|s nil linlll s|.|as I’nr | |la allillass liaM'llllia « 11 a wlllali 
IS lall n\al limi/nnlal |illlla\s al aaall allil nl t||i' llaak llllll Is ka|il 



staadiK iiin\ii|a iIiiiiiil; Ilia njitiallnii r.atwain ilia tiaiiMi\nik anil 
Ilia ll|i]H 1 slnl\ 111 ' Ilia III |||11I I I a laalnl \ t ll I i a ka ll'al ll^ n a aanlis ( u it li 
i|aa]ll\ anilail I'nllals III Ilia liailt;ar) aia lllllllllia alnlia Ilia lla\a| 
liiia miia al ilia ri;;lil anil nna alllll^ tin- k-li in|ia, lull tnuanls ami 
aiii|itv a\Mi\ linlll tin l’artni'\ Tliay at a ili aw ii a Inim li\ I lia 1 1 a\i-lliim 
ln]|i' w itll Ilia aid nl' Ilia siicaassl'ul Hlaiallall akllll|ljaW anil | ll 111 y a 1 1| il I 
aiica, w liicll allnW's Ilia claillliiny nf I lla lia\alilny ln|ia In l)a allaclid 
lllal'alv llV Ilia Waialll nf till Wliyanll alld anslllas a I nl 111 il at i I \ llllln 
I nil lilt and aai tain i nii|ilin^ and nnanii|iliny I ’iianii|ilinn is i Ik. al. d al 
fill' nnlnadiiiy slat ini I siiii|i|y liy Id I inn tlia liaiim r with I In- aniil aiini, 
fnr wliiali [ilirjinsa a [lair nf disc |iiillays allaalnd In Ilia l•nll|lliny is 
(tansad tn run alniiy ii slinlitlv asaaiidiiin annular tail ll\' niii niiin tha 
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jaw tlir W -11 l'- fi.ri.l ! 1 ic 1 t ,i \ r) 1111 l: i«i| •' ,M;i! isiImm 

|•a'''-^ll w ll ii il I' >llri nh t« I Ita II-] 11 ^ 1,1 lU w liifli pa-'-' > a > i I In* iiii!i m< li 

stat i"n^ I uM'In cn lam i ii aii> i '• w il ii (lir a nl' >1 |»oiii • ) aii.l .d lit- 
Ik an! I'' alia* lu'il to tin' "t In a I i'a\ «•! iiim i - In I !i a \ I !i<' .anpi ii -1 
w a^^on )'' auioiii.il irail \ riannic 1 |, i ( h, i. t iii imm (la \ r 11 '[ic 

Tin- tain.|_\iim o| llic wai;L:"n-- i' .ll’.'ti.tl l.\ kiiMckm^ n|) 

,i --iiiall I' a k-slia jx'd 1 1 mi;' i 'I' >j' w liirh is |,isi, ii< >1 1 ik' t m I li.- 

iiinMk’til llit'UpjHa I'd^'r n\ ((111' nl ll)f iiaiinw -uii-s .Hid ihilstnai 
/Diilal }Kisi(i(Hi liolds the li(t\ 1,1st .i^.iMisi til,' ina-lili.iiii 111- k - <>| tlir 
ll.m^ta l)Ut III t llr \ <a 1 ir.d |k .sll l. .|l s, I > | kr ! u)\ 1 1 . r | k 1 1 ll ( ,111 'Msl 1 \ 

1 ir t l|>)K’d I .\ t'l w ll k till' lt',is| jiiisli 1 It k\ ll 11 nm ,1 In iidk | a m nk d ,it 

I lit' Ih a 1 nil I SHUT 1 Ilf < t llH I' nl - l .1 \ ll \ 11 1 's ;i 1 in \ f I 11 f si I' | s 1 1 h HI | '111 

111 (Ilf sill,lit !,iil<a\ pkuil ii|asv, niiij in li- l|S i kf niik' h li in; 
'I at inii ,t nd 1 kf u f I ja f |'ai a I n ai pta nl ,i i f s|| i|,il i . i 1», ! w . i n I lif 1 1 1 \ i n^ 

,llld plt'ss knilsr on till' Ifll ail'l till' knlk'l kiaisc nil IIm (f.dil llfliind 
1 lif w 11 f I npf u a \ t lif di \ I im silt ds ka I kf w t I i . impi i 1 1 I tint k ^ a i f 



III i;fnt'i,ik wilt inj't wa_\s ,nn nsfti Id (iin\f\ end it. kinpit'ilf 
kiitnihs pninapilK in pkn i s wkiif k\ a pn-siklr .'Ktlinii nl ikf 

iailta\ ,il ikf mint' ilsril’ ni m its iiii im d lal i' n<'i'_;kl.nin kntn| tk-' 
t'st,ik]|sknit'nt "\ n-(ts--,ii\ milw.iv < > ani-'ta n ms is impi k i n ,iklf n| 
appt',iis tn D' iin tDin.iiin.d tin .itfuiinl "I ililln nit a - wiik tk' laml 
■_;t t ,it 1 1 n t , 111 ' ' '1 till ( ' .-'t s 111 I M iisp( ll I I )i nm 1 1 It 1 kn_;li '1 k. i. k a f il n. 

pt fit I a k|f 1 1 . t'l t 1 I I lit' I a ll pit 11 f l,it 1 1 a \ at a '-ii il 1 1 il' ' p"t m a i (. i ( In 

t \ |si iii'j^ 1 a 1 1 w ,i \ lint' 

\ i\l,-I '■<'!' "/ fin I'n/M.i/.i, I'---./. /n lh> ( rln,niniq 

Sl-il n I ' \nW W ilt'l tn I f in ' I ,l W t ' M t 1 l nl 11 npt 11 ' a 1 it I p W n| k 111'.; ' I' 

ft ai \ \ t'd lilt n t 111' w t'l pi f paia t It ai In ais,- i ii t a tinia i \ 1 1 in k •. Ii\ nn ,i n 

ni tk.'iin nl inpf ni 111 iniimin '4 wai'-'ai'-. I)\ iin.itis <il wiif nipt- it is 

‘_;tnfial!\ aih ant a^'nii - pai I n iilai 1\' m i,tiL;t’ m-1 a I kit n iim tti .dk.w 
ikf \\ .iltfi s.ltiim lit'f nl' lilt' intiliVf ,ippli,inft' In inn ailln 

niatiialK litaii itif (iai\f\ni tiafk In tin' nnln.nlnm '-’atnai iMMiilai 

lipplt'i ^iipplv i;ialtsta Impp-is c ka i ^1 iii; In ippt'i s iff) 

\\ it ll 1 Ills Dkjt cl in \ Ir W It |s Dldv lit ( fss.it In t ,111 .1 1 lit' ( < 111 M \ ' a 

I IMf k In asf I'tid up In lilt' pt a nl W In l t t kf W ai;i;t ai l ' -'ll 11 t f ni Iin 

inn\ iii'^ nppliaiK'f am! (kfli In lall akamllif la ,i ii'li 1 r a' k m Iniimiim 
rails Icadmi; tn (Im nnltKidiiiL,^ statmn tn ^mdi an f^t'nl ik.it iln 
mdi\idnai wa;;^niis can atlaiii tinii 'if>|'fl cniiipa i at u • i \ 'pii<-kl_\ and 
willniiil assistaiicf in (Ins wa\’ a cniisnlt i.ikli' tinnniii) in aMfn<l 
.ini f is f flt'ft fd and (lif pi issikilit H'S i d am idi nl a 11 < li iniiiisln'd 
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111 linl. I' Id iiIIdw dI' (lie I'Dri'i’cl ilIxtnIiiitiDii dI' llir iiicDiniiii,' 
\\ M ddiiiis ID I III' \ .11 lulls mill i.iillii^ sliitiiiiis Di' Mi|i]il\ iMcks ai'ciiiiliiiL; 
Id h i|Uiii'nirnls III spcrial ills!niclions a i n lain iiliiiiliri d 1 ' jiDintsair 
Ii'iinilril, .IS «|.|| as a siiilalil\ cdiisI riirlnl |idiiiI lr\ri ,i|i]ili.iiicr, wliii-li 
|•.■lll III' l■;ls||\ alli'inliil Id liy dih- man willi s.-ilVu- 

'I III' l•lll[l( II'I I u.iymnis .111' pusliiil Dll Id till' rill I i's|iDliililii; I'l'flllll 
li.ii'k .mil laiisi'il III ii'lui'ii .'iiiliiiiial irall\ uilli lln- anl nl' Ilir .iji|ili.iiii'r 
.ll|i'.lll\ lIl'SI'l llll'll 

B. PREPARATION OF BROWN COALS FOR BRIQUETTING 
(WET PREPARATION). 

I. General. 

Till' I'l llllr III DM II cna Is ili'llM'l |'|| III I hr III ii|lli'l ||' f.irliil \ ai r III s| sllli 
|rl I I'll I D .1 I'll I ,i III .1 niDlllll III 111 1".s| sill h as rii.il' r .liiil tilir ] ill 1 \ i'I ls| | m 
riillllilllrll Ullh lr|ii'.ill'll Slr\|ll'^ (ii sill I lllrlll nil Illr Dili' ll.lllil llltll 
III |i|llrl t 111 ” rii.'ll III lllrllllllll I'liaisr .mil lillr ^l,lln .mil lllr.ll , .mil Dll 
llir iilliri h.iiiil mill liDili'i' anil lii'.ilmi; m.ils wlnrli in .iililil niii In 
I Dill.lining; .is niiirli .n |iDssili|r nl llir niaisr ri.ims iiiisiiil.ililr fm 
|ili'ssmn, riilil.nil 1111)11111' r.ials |iirri's dI riMlsr mddiK iii.iUrl asurll 
as |i|i'ri's III MddiI ,mil lilhrl lurrlyll lll.llrl i.lls u llll ll ll.l\r I in n .irri- 
i|rll|.'lll\ llll I Dilllrnl mill I hr I ii.ll 

'I hi'sr Djil'l al II Iir, .11 r I'Dliiliinrll liirrlhrl' imili'l I hr ^rllrl . 11 rDtilllliin 

II. 'llllr WI'I |il rji.l I .ll lull ( \.l,s/ihrllst I slliir lhr\ .itr l.llllnl iilll D|i 

I hr rl Ililr rii.lls m | hril n.ll lll.l I sl.ll r nil 1 1 . 111 1 1 11 y .'ill till' |ill 1 1 li il si 111 I' 

M.llll Mill hs \\ llll 111 li|llrl|r l.lrliil Irs alsD h.lM' .1 linili'Dl h'ssriill- 
snlrl.lhlr sail' 111 I'Dilyh iD.il Thru imilrl rll rlllllsl.mrrs | |llll r r\rlllil 
Illy a lillr ri ilslillry, I hr liiir ni.il diiI\ is sir\ri| nil' .is In ii |i|rU iny 

III. llrlial, .mil Ihr rii.llsr ni.ll Usll.lllv lll\ll|ri| illlii sl'M'l.il Mills 111 ' 
illllrli'lil Sl/.rs, whu'h air sliiil lliln sliil.lyr hills Id I ir sill isn |llrlll 1 V 
lii.iilnl mill iail\\.i\ wayyiiiis nr rails Xr\rrihrirss, m Di'ilrr In hr 
illilr|irlulrnl nl' Ihr \.n\iliy lll.llkrl ha' IDUyll rii.lh W llll'll Iirirn fails 
alli lyrl liri' ihr riiislnny aiiiiliaiirrs d 1 Ihr w rl |ii r|Mi .11 niii raniiiit hr 
ills|iriisri| with III III1 In' Id a |i|i|y thr rn.ii sr cDal. M hli'li al I iiiirs raiinnl 
hr sdIiI. Ill hni|Url I Illy 111 sii l.il' .Is it is Hill .l|l[)llril fill linily hiiilrl's 
III aii\ r.isr il IS Ilf (lisliiirl .iiK.intayr Id thr wiii'ks if thry air in a 
|ids|||dii Id iiirir.isr thr lilii|ilrUmy nr snitiny .mil In.iiliiiy nf niiiyli 
rii.il 111 .irriiiil.mrr w ith Ihr rninlit niiis nl llir niaikrt ('Dnsri|Urntlv 
Diil\ Illr I'r.il wrt ]iir|iar,itInn, n ihr siii'tiiiy iiitii lii'ii|Urttiny and 
liiiiiy rii.ils ini'luiliiiy thrii- ilis|iDsal and ari'iniiiilalinn. will hr dralt 
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w'itii inort- i'I'I'scIn 

in ill'' loll' 

'U 1114 p.l^' 

- With 1 

,'y,n,| in l!„ 

■srpai.l 

lion (»f rou^li fOiil 

llic much 1 

ll'-i llsssrii h' 

hT Ih. . 1.0 

/I’nl.m 

/.I'/'/. H 

1 1" 

hr Irh’l'li 

d to Ti 

1«- "irv m'4 

,ippli.ini' s 

iiMiiih 

used in |)iadi'H‘ t' 

‘i’ this pin 1 

Ills,- lip In 

llm pii-si'nl 

|ll,ll sl'W's 

najMCi 

sic\ cs. druiu sn'\ ( 

•s Karlihs 

p>‘n'lulum 

•s|r\rs Klo 

nil s 1 iii'nhii 

'■it \ < Ss 

Sdi\N idtal ^ il'Hil)!' 

-h.>tl' HU -'ll- 

K'Tl.' 

^ 'sh ik iim -s 

im 1 s 1 ,11, ll. 

Mlllu'l 


ill lii’tail 

Till' Wi'l ]il I'ji.ll ,ll li 111 IS lli'llsiil I'llhi'l 111 .1 |I,II'I 111 llli' liIHlUi'nr 

I'ai'I III V Inn 111 I HU (111 ' In- I'l'iil 11' m i ni I In' -I'l' siuul' il in \l ti i i In' i' i.i I 

I'llllX I'V'I' > I ■ll'l'' • "I III 'I s|ll'il,ll llllllillll’^ mIiIiIi Is I 1 111 III' I ri I nilll ill' 

ill'yiiin I'l. ml .mil jiii'ss lioiisi' Ii\ .1 ]i,is,,isr ni ..iiin. ..llii 1 '.innl.ii \\.i\ 
III liiilll casrs tills II.II'I 111 tin- l.irli'i'V IS kiiiiwii as till \s 1 I |in'|'aia 
t imi linllsi' III' lllillsl llllllsi' Fill til.' Illlrl'lial ''i|lll|l|lli ill "I llirWil 
|il,'|,aialliili inms.', tin' s.licl imi uiiiiiIh 1 .mil a 11 ,iii;;''ini iil "I ill' 
vai mils a|i|ili.iiii'i's tlm l"lliiaiii’a 1 iiiiilaiii'iil al pi iiinpli" ,11'■ '.p'lni .1II \ 
aiiiu'il at — 

I Till' wll'lli' «'l pirp.ll'.ltlllll Is t'l III' ail.lpt.'ll III till' si, ill' III 

iii'i'iii I riirr I il' I 111 ' la 11\\ 11 I'l ml .1 ml t 111 IlaI 111 I' "I 11 1'' I 1 111 I' ' "a I p.ii 1 11 11 

l.ii'U' as 11'p.n 'Is 1! s ill yi IT I il li.ii 'III' ss I ii ^1 ilI 111 ss 

1. TInisi' p.llllrl's III rii.ll willrll .lllrail\ pii-'.rss III |i,l\i .lll.lllliil 

li\' I'lii I I'spi nil 11 ii'a pi I'p.ii at 1'111 til,it 'li'airi 'll tiiii'iii''. ,mil piiiit\ 
ii''i'i'ss,ii y till 'In urn ,mil pH'-aii'a . 111 ' tn In' s.iiiiil miiiiii'iI i.it il \ liniii 

i|ir Ii'iii.iiiilliy H'l! I'pMiiii'a I'liillii'i 1 11 'lil iiH'iit aii'l 1 1 ,iiislii I. il ,it 
IIIIIT In till' ,11 laii'ariiii'iil t'lr\,Ui'r li.iii'l riiiiM'yiii I li'i p,i 11 ly < H 1 t In' 

lirn|in'ttiiiy I'lml, so tlnil an iiiiiii'i I'ss.ii \ .i\.'i liiailiiny "I llir i.'sl nl tin 

wi'l p' rpai .it 11)11 plain, ill .nMilii'ii I" an n 'ni'i'ssi \ n riiislmiy, aiK In- 

|IH'\I'lilnl , SIIII'I' lliis Wniilil Ii'siill III tin- pin'linli .I an 1 M'i ss nl 

iliisl lati'i 1)11 

\t tin- Simir tilin' tin- I'linst it Ui'lils nl llir Im.ip nnsiiil,ilili' Ini m 
ilaiiyi'iniis in lii'n(iii'tliny .im sml.'il mil .iml I'l'iimMil ,is lapnlly as 
pnssilili', l.uyi- I'li'i'i's III llyiilti' Inm I'M I, sliniiiil In' liiiil.i'n ,is lai .n 
|in,s,sil)li' liv siiitalil'' iii''i'lianii',il .ipplniin ns, sn ili,i| tiny ' ,m In' inn 
Vi'lili'lltlv I'hai-yi'il nn In tin- yi.itn "I lln' Imil'1 alniiy wit || I In'nl In 1 

linili'i' nnals, 

:! It is aiK is,ll|lc' ti I pl'n\ li|n a spi'rl,ll, ml 11 spnll'lmylt sllllpli' mill 
pnilinl sysli'iii nf illi.'Ssiny ,ippliaiii'i's Ini llin ciii'lr mills p|.",ini|s|\ 
set apart Inr liiiny jiiirpnses ainl I'spneially simli pnitiniis nl llm 
str.ituin as .irn very wnnily, \ni'y wi-t, m mntaniinal'''l with s;mi| nlay 

' Si'i- imiirlpal I’.ut I I , "'I'ln' .Mi'i ll inn ai l'l''|'aiatl"ll "f l,"_'lilli - I'l I! I'"III.'I , 
esjjet-i.illv Section I , “ The .St'|).U(ilnin (jij' - ''j 
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(Ir Tins IS MW lllvi )\ In nu lir in slnj.lll^ n| linll/nUtal 
la \ I'l I jrca ii''i n\ |H issi i)lc iiiln !n( fliat '■ iii.ilntials aii' I ill I j.uh rs 

I TIh- wlinir ni' IIm' I (‘Ilia III 111;; Inll^ll l)(M]> I’lnlll wllicll tll'-M'lnlr 
|)m' ill hjiii'i (in; cnal iiiiist pri lie! ] i.tll \ In- nlitaiiicd i" in l.ii'_;i- pi.nils, 
tn !)r ilisl I ) hill I'd to si‘\(‘ral lici^lilinin llli; l)ll'pli-|tn (nai s\-'t'-Ills nl 
I'.pial ni sliiiil.il enlist [ net mil and e.lpacil_\ III tills \\.l_\ r\erssi\el\ 
l.ii;* eM|sli||)'_r ‘-|e\inn, and tl.lllspnll ai l.lIinMiielits call de .iXnidf'd 
.illd 111 .idditmii lilt' p. )ssil»lill \ nf stnppiipn ulie n| <>lll'-l oj til*' s_\ slriils 

will'll llm u et-pi <'parat mil plant is imt \ er\ liiis\,(n (Imieisa nTipse 

in tlie >a|e nl 1»1 ti pK't t'‘S, illteriMpt i"lis ill UnlTlII^, i‘XI <'I isl \ t ■ lepetllinli 
\\i>i L, and S(t on, is .iKo pio\ ided 

' Tim appliaim<‘s enlist it nl nin oih' svsiein an* to he iniislnietid, 
aiiaimed lonrt Imi'. and njieialed in sii< !i a w.i\ that I Im co;tl deli\ared 
aho\e pasM's (lihamli nr n\ei' tlieiii willmiil ass|si;Hiee and that intei- 
llM'dl.lte enn\e\o|s ale avnhled as lai .|s povsdile nl ll lhe\ ale Ml- 
illspelisahle nil special einllllds the Use n|‘ sliell aUXlliaiW (o||\<'ynrs 
IS lltiilleil to lli(' ahst.ll||e|_\ ni‘fessap\ I ei | U 1 1 ell tell I s 

ti The indiNiiliial svsients shall iml l.ike up nmie space than is 

es.seiitl.d. I''lnni this point nf \ lew it a [ipe.'i I s t o he 1 he |i n isl sllltahle 

1 n , 1 1 I anne I hi' \ .ii n ais a ppi la ii( ('s a I nii «s( \ ei t n .dl \ he low e.ieh nt hei 

7 In aiidllmn to tlm ple\|nl|s|_\ lllentlnued l etpin einelits the 

dislaiiee ol' the appiiiatus and the \aiioiis s\N|rins limn eat h otliri is 
ehosiai so Ih.ll e\e|\ appll.lliee is leadll_\ ,iei e.s-^lhle, alld (Mil .llso he 
easily n\erlonked whilst in Opel at mil. so I hat si(.ppa;^( s oi hieakdnwns 
can ininiedi.itel\ he di.i^iinsrd and i eel ilied, amI d.nnaecd pai t s eas||\ 
eh.meed 

■S d'lu' w holt' of I he siqipiy .ind w et prepaiatmn appliances, as well 
.is the ai i.Mi^<'iuents lot ienm\ine and enlleetiiiLt the hii<|Ueltine and 
liiiiie ('((als. ah' In he o| sliell diinensmiis that thi'V .ue eapahle of 
dealllie wilh the W holt' coal t ei pi 11 eliieii I s (.f tln' hinpiette hietoiy i’or 
tweiilml’niir Imiiis, as wi-ll .is tie* <piantiln's ol' eu.d i>‘<piiied I'or sale, 
in .1 siimh' shill nl’ Imi tn I wel\ e hours It Is alniosi e.aiei.d [uacliee 
niit\ to I nil the wet piepar.itinii aiid enn\(‘yr pkmt diiiiipe the day 
shill, while the diMtiy and pi’es.s plant is kept lunnin^ eniitiniially 
da\ .md niyhl u[> !») Sunda\ s and ntlier linlida,\ s 

d'he I’oltnwiipe piaetie.-d example nl' a (‘nin[ih‘te wel-pivpaiatinn 
installatmn will (‘Xti'iid the diseiissmii nf tln‘ indi\idiia! appliances of 
the wet piepar.itmn plant. 

\\ 1 1 - l‘r< ji<'fill toil 1‘1'fiil ) II flu' Ld ii'.'hlxi ilnin'r lii'nfidlfe 

F.d’fin'}/ —k'|e 111) shows a s(‘CUon thmiieh the wet'[U'e[)aiati(ai linusc 
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>)!' ni'-t ,1 il.ili"n t iri It'll \}\ 

\ 1,11 l’M»I ,ni«l w i-i 'ii\ 

(]i iMli) -iml I.iti'ii I>\ lii: I 1 
ill I'lnill "1' till' I'HWi'l ''l.ltl'Ml 
tioii ln'Usf lln‘ fli.iiit ''I'l'' li*''' I 
it ilnr'> ii')l cunt.nn i)")!' i ' ".li 
ndi.'l <•!' the t\\<* ■'inili.ll U-'l 
jitr|iaMhi'n M ,ti ' dmIiiil; 

to tll«' [lo^lltoli of ill. I'Olllfs 

and Is I'liipt ltd I 111 o 1 hr rh.i i ^ - 

ll|r hnjl|"'l '' 'i'lir I oal |( d 
hrlow h\' llir.UI'' o| | \\ o slliall 
I thhrd 1 ' ill <‘< i|l\ i‘_\ ot s h I r\ . .1 \ 
in^ l(.'_;r|hrl (o thr I'lll'^hlll^ 
lolls r- ol .'(Mi iitin diaiii' I .'I, I 
\ t)l \ 111 I 'jijii '•'III' dll • I 11' .ns, 

and |Ho\ idrd w it h pi - >)''i t I'-ns 
wliiidi hh'.ik U[. dll' pH i-i ^ 

'I'll.' outllow tails oil dh 
llppn poll H 'll ol 1 hr Itirlini ' I 

''hakiiiL; ''ii'\ I' '/ \ii I h'' lliio 
I'oai hrlow i'l ni'a i^ ■-hw . d ol! 
ho|i\ and )s h-d a\^,i\ h\ a 'hdo 
r into llif ('lr\atoi / w hih' all 
I he ( oaisr inal-'i lal pasv, s on 
|o dr- low <-|' pal I of I hr ''h'\ r 
Its 'drl lili'dli's allow 1 hr 
(■oai’'-ri plains ol < oal (o pass 
1 hi 1 'ii^i;li and to la 11 into dn* 
lint 1 hr \ r| \ hll i^r pH ( . ^ , sj 

pa^S . 1 W a\ 0 \ rt dir -|( |( r )1 dl' 
whn*h <-ai I irs thrill to ,t small 

’I'hr lat(r|' shoots dll- holh'l ( o 


t hr MaM'hinrilfahi ik Ihu kan ni I hr 
r\.>1 has .dll ad\ hi . n drsri d.rd ah. w ,■ 

I 

111 I hr t llll d stol _\ ol dir Wit pi rp,i| a 
'\ I 1 \ iirw l\ an i\ I d w 'll w hi<-h il 
I ini'- into 1 lir rii. ntai 1 ipprr ol imr oi 


i 



I' is It'. ■ I J'O || ll it lull I'tllH ..lit), i, 11|. |j 

i, 111 , 11 ). 1 \kt Ol r.ii'ji,.iH 1 ',<t..o 


disinl' ^1 .ItOl <1 sii iiat ( d niidri nradi 
II ' iall\ \\ood\ inaliri .-ind ihr hkr, 
s). \. oil to I h' haiH! ( on\ ryoi i 
I Ir\ .itol 1 IK .1 \ I'-dik' in ( hr pirl HI r I 

al on lo an nppi-i hand h>i fni I hri 


iou\r\'anrr (o dir -lotayr liopp. m ol till- hoili-r plant 'I'hr 
inatrfial indoducrd into (hr disinliyi.itoi is lindii-i riir-h'd, and 
thr ir-,nhiny hi H piri t mi; loal altowd to shoot down ihr shdr A into 
dir e!r\atol / This oprll rallrd thr ' Wil r|r\a(o! " lilts [Ik wliolr 
of thn liiir coal into iIk nppri sto)'^ and fiiiows il on to thr upp.-i 
S\\ in^dno sirvr / , W hich so| ts out sour- st dl r\ist my w ooily pat I icIrs oi 
picc.-s ol coal still too !ai yr and i-aiis. s I hi'in to !all on thr nppi 1 hand 




i!Higt'i:'rii;s and miioi’EiTixo, 


m 

Cl ill \ cj DC Inn clliii;^i III I lie liiiilci'-liousc, Till- Mil.til co.-il, liowcvcr, jiasscs 
III tile li^lil, lill I’liilll (lie llll|)|icr liclow ilic Dll an lisccllllilin 

IkiiiiI, ami IIiihiidIi a liii])|ici' on In the liiii'izoiital liaml /, uliieli liiialiy 

ilelivei.s il Id tile eii.il eellai' iif tile iliA iiie ainl lil'eHS-hDiise 

l!etwei-ii till' two \ve(-jire])ai'atiiiii syateins (if llila |ilaiit a tliini 
I-dU;;!! ei uallllie lull « itil s\vil|Dill” ^ievc arrailDeil, 111 ailllltiDll to w liieli 
.1 I'lilli'i ei'iislier IS iiislalleil Ini' e|•|l,sllil|D llie liiiiler luel Dlilaiiied froiii 
till' D]lell U'Dikllie This M el -111 e| lill'.'l I IDII |llailt ll.’lS to ileiil uilli aliinit 

lih.") lulls Ilf niii”li eiial |ie|- (lay a|iai'l fiiiiii Imilei- eiial. |)ri\il|D is 

elfeeleil elrel I'ieallt' hy .sinyle iiiDliirs (l'’(ii' fiirtliee iiifiiriiiatioii see 
SeetlDii l\, heliiM ) Mine (‘\aiii|iles of eiiiii|ilete uel-ji|-e|iar;iiiDn 
liislaHal lolls ale (o In- seen in liy. 12(1 anil in the illiistral ions ol 
eDiii|ile(e III i. I Hell e fai (ill ii s yi \ I'll lalei in .Seel inn X. 


II. Details of Dressing by Wet Operations. 

I'Vdiii the fill'eeiiiny it IS (lh\ lolls that this must he llividell into 
sli|i|ih , el llshiiiy and sie \ illy ol the ertide coals. 

I. si'i’i'i.v Oh chT Di*: ('o.\i; 

The .SI 1 |I|||\ is elteeleil tiisl liy iiiilDadiny the eon\e\or \e.ssels 
delitei'iny ihe elude liionii eoals into .sii|i|il\ hD|i|ieis made of stout 
sheet n'lin and eilhei left D|ien, or closed jiisl helon the top edye hy 
means of a yiatewoik. 

The former aii.niyemenl m (o he met with especially in old and 
iisiialh small plants, where the eon\e\or wayyims are unloaded simply 
li\' hand liftiny hor Ihis purpose one of the front or side walls of 
the wayyon hody is arr.inyed as a hinyeil \al\e, whieh can be loosened 
al Ihe liotloni h\ Ihe leimnal of a bar. and. In liftiny ihe waygou with 
t he help of Ihe ha 111 by rips .11 raiiyed in the middle of the opposite sides, 
op, ms oiitwaids and .illows (he ehaiye to loll out, or small mould or 
other tip w.iyyons aie used, whose closed bodies are [irovideil with a 
geared ari.inyement foi tipping. 

The yiate is made of lound iion. Kir iron jilaeed edgewi.se, or angle 
iion [il.ieed .d IN to 20 cm trom eaidi other so as to keep hack the 
laiye pieces of coal .mil lignite. .'Niieh pieces, altlioilgli they can act a.s 
ohsli uetions eannol lie gi ip[ied In ordinary crushing rolls. 'I’he pieces 
of coal on the grate .iie broken up w ith a miner’s w oodeii hammer or an 
iron jiiek ,i\e, w bile ihe w oody matter retained is throw n aside, probably 
into a ear, for oeeasional reimnak 
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y'(/i/i.In iniidi'i'n, .iml pai ni-iil.ii l\ llir pl.inN uiil.'iiilnii; 

of tlic iniiK' iiMially inlivinl iinM'liiiiinallv li\ niran-- 

nl' a circular tiiijicr into an o|ii'n ^n|i|il\ lio|i|H'r (m'c liy liM, in 
wliicli, linwcvcr, the mechanical dine n oiiiilled) 'riieee li|i|iers aie 
not materially dillerent Ironi (hose iisnl ni pit coal piepaialion nistal 
lations. wliich are ol \.iiied design and iiiei h.nuealK opeialed' \s 
Soon as a lull waeoon is piishi'd nilo oi allow 11| | o i ini aiitomaf ieall\ 

into Ihe (ipper rrolii an inclined (nek (he .eh.iniial dineissel in 

operation. 'I'he waeeon is le\oi\(al Olieewith the llpprr nhelein ll 
i.s emptied, and then pushed oi diawii on to I he i el in n I ra. k s|l u.ited 
at (he hack Diirine I'nll workniy it i.s pi.ssihle n, push oul (la emph 
wayeons with the aid ol' (he ad\ aneniy full mu s 

'The capacily of a eiieiilar (ippei .aiimiiiin |o ..I foin iosi\ mine 

wayyons per miniite, and eoiisnpienl l\ 

With a wayyon eoiilelit of (1 hi 'J 1 lo 'jn Id of eoal, and 

7 , dS (o Id pel niinnle 

A(. larye uid-pleparal ion plants iheie are alwa\s srieial lippei-s ni 
simnllaneons use, one lor r\er\ speil,d (\i( pi ep.n ,il ion s\s(mn 

instead ol laiciikii' (ippers, t<,p ta Inml I ippeis e.in also he .ipphed 
in which ( he mine w leyoiis a I'e push' d a yai ns( a --I op a ml .i nt oin.i I leal l\’ 
lip ovei at I he 1 roll! .\ iiiony ol hei dis,id\ .inl.mi's, how oM'i , ( he enipl ied 
wayyons Inne to h.' pulled hack ayain on to ihe 1 1 aek so 11 1 ,it I he de \ lees 
are not siiitahle I'm larye w orks 

tlrids ,iie not pro\ ided h''low the lipp. is I'm the l'■ietlllon ami 
hreak iny up ol ki i ye pieces t 'i iish my rolls ni list I hi i el'm i- he pi o\ ided 
so that such pieces can he worki'd up 

In small- and medium si/ed nisi, dial ions, a smiplo hand woiked 
cirenlar i ipper m a head I ipper iismilK sullii es I'm empi \ my the I ml lei 
coals In order lo unload hmh r co.ds into soniep,iil of (heehaiyiny 
hopper ol tin; hoiler-hoiise, it is most eomeiiient to make i|se of a 
trans[)or(ahlc ciicnlar or head tipper, pio\ ided, iindei ei ilain eireiini- 
slances, w ith an elmiyated platlorm, so that fiiillmi mos''menl ol the 
tipper i.s only necessary at mteiwals 

Tile empty iny ol the o\eriiiad w.iyymis of a wiie lope w'.i\' also 
takes place, alter their passaye on lo the o\'erhead lails, into an opi-n 
siifiply lmp[ier, either hy hand as deseiihed aho\i- (p hi!)) oi auto 
iiiaticidly witli the aid of a lever ariMnyement attached lo the hodv of 

‘ 1 lliisl r.iU"! ,'uiii 'I'-'iiiIkiI 111 \''<!■ rrh'‘ i< i.n hn >1 ^ \i)l i\, I'ln'i, 

jj. 4'3. 
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l,|]i' uii^'4nii liiiiiiii; llii- |‘iiiinr\ iIm' Ii’Mi hiilils ih.' I'lrk 

ill lllr III IM/I'lit .1 1 |II i-.ll II 'll. lull III till' Ulllii.lillll'^ ^l.lUmi riilll.ll'l wilh .1 
I'llll IIHIM'S lllr li'N li , W lllrli l.llsi’s ||ic I'mk Ml lll.ll till \\ .1 m,fi'll Is M’t- 
I I'l'r .mil 11\ I'l I III IIS 

r,,,/(, I/,,,' ,1/' /'rii/ /i'll//' Till' IIiii”li cii.il I IIIiiu II mill a ,sii|i|il\ 111' 
I'llllialiiu Iiii|i|ii-| kills III sililrs (III 111 l\Mi lirillli;^ 11 )i In s a I I'almi'll at 
III! Ill il 1 1 ) 111 . .I ml wlllill, ill lllr i;rlirl,il ,l 11 | il la IK rs s|(,\\|\ |r\{il\r siilr 
l'\ siilr ill lllr s.llnr lllirrilnll, |i|rk ll|l (lir rii.ll |rri||,i|l\ \\i||| (|irll 

III II |ri I lolls, ami |il|s|| il loM\ .inl |o l hr rl II,sillily rnll.s s|| ll.llnl III I'll ml 
Ilirsriiills air rlllirr slirri iloll lll'llllis III' .llliiUt hSI) linn |r||r|liaml 
•>00 linn iliaiiiiiri, with slii|is of shrri- m ,iinlr -nini ii\rlri| mi (o 
I hr III, 111 slmil shafts |ii o\ nlril with w iii^s i n i ihs rlr 

imm\ |iI.im(s I hr pi rlihilii,il \ ciushini; lulls air pirrnlnl li\ ,i 
sni;;lr Irrilnm loHn pnnnlril wilh wni^s. al oihri wmks Iwo such 
I'lllris air slliiahil l•rllll,llly ii\ri I hr 1 1 il I ri'lisliri ainl iiwoKr in 
oppiisllr I II 1 rli Ions .ll ,1 lllr.lslll'rll illslallrr flolil rarll iillirr 

I hr (IllVr Is llslla I ly rllrrl ril Irolll lllr 1 ol 1-r l‘l isll r r !i\' lilrails of a 
rhani w hrrl ami ,i s|rrl chain 

III lllr iirw’ nliliril nuslnny mils of Ihr I’lri nsilorfrr l•asrn iiinl 
I'-imillhri w ri k a prnili.ii inilhoil ol Imliny hy iiie.ins of an iippn ami 
lowin' |■o||r|■ o| iinripial si/r is pioNiilril .\ 1 (hr .s.niir (inn ihrmlls 
arl, as Cl iisinns, as will hr smilnmi (hr following ili sin ipl nm ami llir 
llys I-ill (o |-2'i 


11 ciirsiiiNd. 

lllr oll[rrl ol tins llllpoll.inl W ol k ll.ls ,ll|r.nl\ hrril fnll\' (Ir.lll 
with a hn\ r ( pp h'ill o'J'j) 1 ’,111 s I if 1 oils with i ihs m- (rr| h (hi r.ik iiii; 

I ihhrii, Ol tool I ns I mils) Sri \ r foi' thr rMishlliy of | hr l.imr- or Inn 11 inn- 
si/ril pirrrs ronlaiiiril in ihr mii^h ro.il suppln il while snioolh p.iirs 
ol rnishiny rolls tsniooth m (inr mils), rriitiifiiyal .mil hralri nnils 
arc nsnl lor piiKriisinr rii.iisr yi.iins 

I I'ki l.lMix\l;\ \\|) I M'1 .i;mi;iii \ IT ril;l \KI\n M \i'lii\i,i!\ 

/iM'nsi/,nn /i’o//s ivilh /’mjcrt/ims (liys lyh) (o I2'.2) ’I'hr 
lirriisiloi Irr Kisrn iiini I'aiiaiihrrwrrk at llrriisilorf in I’ppi r l.aiisitz 
now Imilils roll-lirr.'ikins wit h four mils arisn iliiiy lo a s\stinnof its 
own tor thr prrlinmi.iry piihnisiny of brown coals ainl siniilai 
ni.itcrials The coiistriiclion winch has piovcd to he the hesi in a 
series ol (ests Is ileserilieil in the follow iiiy p.iyes 

The lolls (T /i, ainl e are feeilmy ami hieakiny mils ie\ol\ my slow ly 
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wliiih •'ll/'' ht'M o| tin- ''ln-i ml" l)i' 

vU])['I\ ii\- iiirMiis o| I Im' ‘ II t iil.ii !'2! ). j'.il I h tih.ik 

aii<i ''lowU tli(‘ cmI !li«‘ |inii'i|ial jml\< n''iiii; i''ll '' 

wliicli n‘\nl\r'' at a iiiiH-li ijun-k' i i.iir Tin' wlaT* "1 lla' ai< 

lillrd wit li sliai ji '•li'i'I }>i oj.'i t iMiis III '-lull a inaiiiu'i t hat lit*' [i)H].'.n"ti- 
oi’ i»in“ loll I iin it) I lie 't<)\. s ()l I la- ()i h.-m a^' can I'c st i-ii ih li '4 I J.! 
Ill which nnl\ the saimus v.-ih'"' '>1 jihtp-fta-iiv ami ti"l tim acini! 
j)ro|( ction^ t llciiivrK I S a I c M'|>| rii I m| I Ih' ^a Im > >1 1 11 ]'! iciI \ 
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-V, a. 1 


The rcrditiL; f'll' am! h at' hon-cd m iiiii\ahh' hiaiiims lill-'l 
wit h ''[111 a 1 ''[ii'iim^ mi i I hat lai a i mii'^ pici i -pi i-ia 1 !_\ imml < u hii h 

ha \ c ii< it a 1! cad hi ■! II I I I i''hi d 11 hi d 1 ci la 1 h\ the i < il 1 ■ -/ and /', < a 11 
he Ljiapl’cd and jUiMli' d 1 1 a at d Ity nieaim "1 ad]imt n m iiI m ■' ' 'ii t In■ 
heaiiii’.;'^ the (juantitv and i;iain ''i/c o! the liinkiii niatriial 'an hr 
ie:^ula1''d ami in addition tin* pnMsihiht_\ ol lai ililatiiiL; the p,i -a'^ic ol 
[m-ccM held np h\ oca'ional oh-t i md imi'- dm- to tonmn mait'i' ot 
evt fa"!'hnai 1 1\ lai m- and t ouydi [iiee. ^ <,1 w <h id'-n i <m >1 s i a n Ih pi ■ a id' <I 
I'of hv placing (he lolls Inilhei .-ipait In iii'"le|- Nn- I tn I tin 
hiea'lth ol' the lolK amounts to (UK! 70') and 'ton mm. a 'p' '■! t^ ‘-h 




•')‘28 MIIIOI'KTTKS AXn jJlIKJtJKrriVC: 

At nil lioiiil)- ()iil|iiil Ilf :100 hi. (tie rolls o, /(, mill 
llir loll </ 71 I'loiiliil ions iiir iiiiiiiiti-, .it loot) 111 , 

I ions 11 sjii-cl i\ I |\ 



I'll! 1-1 (llli'lll.ll Iipii- 1 lUlil (IlOr Ilf llli- lli'Uisinll lull cnolii’i 
iMmIi' 1 ;to 

I ill' ilriM'ol Ihr in|>iilly lotatino iiiaiii-ciu.shinf; 
lloln till' loll colllllrl, shaft r li\ Illr.llis of (ootiKMl o 
li'i'iliiii; rollers me ail ilri\eii l)\ iiiemis of an K\art s ■ 
llimiliei ile|ile(eil in lie 121 

I he leeilniL; ol ihe ni.ileiial sn])|ilieil is eli'eeteil 


e make iS' 2 , ami 
4 and (it) re\olii- 



I'at'l I'lia.iiinn 


roll il is efleeled 
earing, «Idle the 
'teel elimn in the 

i|uite ullifonniy 









THK MIMVi; \\|) .sri'l'l.v (IF Clll'lli: I'.DiUVN- iuM.S 
liy tile l-nlls i( ,111(1 li iHii(‘|)c|lii('llt 1\ III' the s|/,- ,il' til,. I,,,i| 

}!y niciiii.-(if tile ii(t,it(ii-\ \cl.'iU\ i.ilK, ns u,.|| ,i> i|,,. ,i,|ni.,| 

illy ii|i|iliinic("'. the (Hiljiiil nl xm h n |,,]| I,,. i(.mi|,ii,i| liciw,., n 

l•c)Illjl.■l|■,lll^.■l\ w ill,, limits ;ic( (iiiliny (,i rciiiii'i.mmiis 

1 in’ liilli i\\ Illy liyiiri's ,11 .. yi \ mi t(ii t Im .i \ (.r;i y,* Iniiii 1 \ imt pul s ui 
the sizes Nils I to I- t,, (lOll 1,11(1 soil Slid 1,1 IIKIII . 111,1 1(10(1 

to l-lOO III ITspeel I \ , t \ AeC',| ill tiy O, ill,' s,,lt|i,'ss !l,l I 1 1 Hess. I , illy h 



Fn 

' .. 

■' 1 '! Ill '^1 ,ij' 1 


Hess. Illlil SI/,' 1 

>1 t 1 h‘ jil 0< hl( ) I lie j 

lo\MI |e(plllel| ll\ 

.N'o 2 111 ail 

lioiirl\ oiif pill ol 

iili'iiii !Mio 111 1-s tn 

I.’ II 1’ .iml Up to 

II 1' uilli 

\er.\ toilyii l.'iiyi 

‘ . s of 1 . ,m(^ . Ic 



'rile llelHsilol 

1 U^Im'I .lllnfljs 

1 1h‘ lollowni;; ;nl\ ;Uita;^^rs 

1. 111 pnWcl lol tljf lr|(M-I|(ih of -Uni 

tic 

ol' l.li'yer piices 1 

ll 1 o,ll oil 1 lie yi III of 1 he liojlpel’ 


2 Kemieiiiiy 

tile llylllle useful fol 

IhhIi'I -lii !t|n 


•'! I’ell’eelK 

lllilfoi 111 pi ep.ii atioli 

lur t ill' loil'iw III 

sit'Vi s. an<l 


S(l Oil. 


4 11 ly li out jiiit s yi (., 1 1 , e| I .mil \ i ii opei ni loii ;i ml simple ,i 11 mil ion 



I'.iM'.ti inrs \\n iiKi(.)fririi\»i 


X\(\ 


!' 


■) 


'rii<’ r.( I t)-<l()i I loll Cl d^Imi (,iii iiMi.'ilIy lie lilt I' xhiccd into tile old 
w I [H < jui .it I' 'n |tl.i III w it lioiit consider ;ti tie st i net uI .il alt erations. 

Ha.l.itn II >ll> /'/e;M //(y//s (lio \‘>:\) 'I'llN lliueli-ajiplied roll- 

i-iiisliei, uliieli li.is !)<“en made tora lon*^^ time l»y t}ie Maseliiiieidala'ik 
llmk.lll (Akt ( i< S ) .-II M,|eij,.||in e, js milell simple! hilt milell le^'.S 
siiilaMi ill.Ill llielrniiKi' for lai^i' and liaid jiieet s ol e(»;d and woody 
mallei Willi lee.lid In .iMaiim-meiif e. [iii I'liieiit, and woikini; (In* 
m.K Iillle l-v |a''liloiie(l on the lim-s oT the two ecjlial S|/e<| rolls ol (lie 
loll el llshei Pol Ol e | il ej la 1 . 1 1 ioli \\,\i 1) roll 
IS hillll lip op a lllimher <'l’ U ln'et-shapeil 
V disis, whietl ale ke_\ed ( lo'^e toeejlei- on 

the 1 oil shaft and pio\ ided on (he eiicuin- 
leleliei With a nillllhei- of proji'el lolls o| 
the shape of somewhat liiineated spn.iie 
pwamids 'The piojeeiions of the two 
lolls etimme with each oilier. h'a\in^ ,i 
ei-i l.iin amount < if play 

'The loll axles toefiher Willi a <•onn^er- 
sha 11. a I e (M11 ted in hea rin^s on a eonimoii 
lioii/oiital Iraiiie, ami tin' heaiin;^ ot the 
axle on the tti,di( is lernkned elastic In 
the stressetl <lasllpot spijn^ I I. so (hat 
this roll can he dispkieed lowaids the ielt 
when stioiii^ lat^e hodu's (wood non or 
stone) ale intO'dm-ed into the loll hut 
caiiiiol he hiokeii h\ mentis ol the [iio- 
iceltolls |1\ ( h IS means, ht e,l k.iees ot (he p|o|eetions or rolls are lor 
t he niiisl pa 1 1 pi e\ mit ed II how e \ ei, 1 1 act ill i s do oi ein . or eei tam 
p|oje(‘(ions heeotiie \ eiw liimll Wotn, it Is otiI_\ tmeess.irv to ehaiiye 
jin' discs eoina'iiied and not the eomph'te roll d’lie dine is 
ell'eeted from a belt pulle) hy means of eear-w heels, which Si't till' 
left toll III rotation ami <lti\e the roll on tin* Mi;ht with llu' same 
\eloeil\' h\ iiiiMns of a pair of anyular toothed wheels made ol 
east steel 




i 




i. 


f 


['.111 L.iii e 
I cl|M I lulls 


^ 1 ' 


' I 


'I'he Ihiek.in lolls erm'rally ha\e a diameter ol liOl) mm . with a 
Iriil^lli nl' 7S(I Him , .ith.i' (l.'^iLltu j;i> up In SOO mill (liamrliu' iiml ii 
^ll|■|■.".p|||llll^^ li'll^tll 

Ih'lls irilh I'l’riif 1 1 loll •• mill dill null I III/ Sin pi il Dmn -At 
main' In ii|Urili' w.uks parliiml.ii ly iIih'm' i-.iiiipp.'il liy llm Zml/fi' 
l'’,ismiyir,s/,rim tiiul Masrhiimiiliau Aktmiiyr-'i'llsi'lial't, thci.' aru (u bu 



■)in: Mi\iv<. wn iti ^ ni ( m [ii ki:<)\\\ • o\i 


Inun'l 111 pl.HT <»1' I li<' I oil n 11^1,, I s pi > \ iMii^K (1. III'. .1 p.m - i>i t. 
with ''ll.up plnp'CllDlls « <)1|S|>~( ||||_r u| trll fi\.' pMlIit -(,11 sli.lp<'(l ill'ts 
.VM) nun (li.iiiirtfi , .ni.in^r'l mi ,i s.|i],iii .i\lr in -ii.-li ,i \\.i\ ih.ti lit.- 
liM-tli ami >)1’ twn m-i^hlx an 'imcs all-in,u,' i.ilU 

W Ith pinj; cnoils ,irr spi'Ci.llK ^ 11 1 1.11 1 1 •' I m 1.11 i;.‘ pi. rrs n| -nil 

'jnnllnil /|\///s' ||h‘ I"|! (ntl-|-ls .il ,1 p,t]| n| |n!|- ulm-n 

li.ini «asi io\ri- aic pmxi'l.'l invt,at! ni wait piM|r(ii..n- wiih 

liathniMl .'lmi' 4 ai .‘'I liuii <'ni nri. .1 ti.(h ptn|.iiiir; m ih. . [i i. rl tmi nl 
int.itimi Thr\ aif ai taii' 4 » <1 in all.'i nal iiil: t iim-- ami lik- ihc ah.w.' 
Cl imlil tii; 11 ilU a 1 c '-n li s.mI ( hat w In u i . >( a l in^ a i;,i i m-l . a. i. I h. ( .■. t h 

nf one 1 oil . ti^a^i' w It II I III' c. ii I r-pi .mlin_; --pa. i - ol i lir .a In i Ih'lU 

ol I h is < h "'Cl ipi imi ai c ( oii-i I 111 1 1 i| 1 w 1 he Il /. r l-aseu - 1 , - ',a i i ino-i | \ 
SI M) 111 III Ioiil; il m t 7 Jl' 111 III <! la ni« l e| w 1 1 h l. e( h ‘It 1 nini h i _;h m ^ ei i. - 
ol' (‘i^hl iiml inoi'e lint -o nim-h loi (lie pi el i nn n,i p\ ciiislnim ol lumps 
ot CO, 1 1 as l‘m ( h'' I III ei niei I Ml <■ pul \ * i I'-iii'^ ol picn - nl . na I ami Im ml 
which li.i\'' iilieail\ hceii hmk.ii li\ an '.nliiian lolliaush.i with 
pi ojcct lolls ami iiioi e esp. ei 1 1 i \ \\ il 1 m oa |s o| a h.i M j a ii< I st h am ii.ii ui 
which aic not well .ul.ipli.l In an iniim'‘lMt’' liui'liMi ciiishiim Iw 
iiica IIS nl a siiinoi hi - >1! ' I u--h' I oi a . mil 1 11 ii^a I mil i Iw 1 Im applic.i- 
( mil of I lie I M 1 imlol 1 I nl i m II 'll. I 'OIi h .l p.l 11 ol t nnl lu'i 1 |n||scauhc 
\ I'l \' W ell (i Ispel)". li w 11 II pa I I M U la I l_\ I i I i 1 e 1 11 |e pU 1 \ < I M 11 m 1 s i' | h c | r» 1 
III a cmil 1 1 1 uea 1 mi 11 ' a I I In , i m - ol tin- I i l-a n m il I 1 o he i|< -ei i h< • I 
I .c|i )\\ . 

I Ml 1111*4 w o| K111^ 1 111 - '-! uiiip_\ 1 . I I h w ea I out la II l_\ um h >1 ml \, I 'Ut 

lithe 1 n| I-. \\ n| k uns.ll t-,1 aet ni 11 \ h< e,l l|' e nl cn 11H I'l a h). W < ,11 a ml 111 

-pllfol clnvi'i a'l|Ust nicn1 itm wlmlecnxm lllllsl he IcmWi'd 

A piece nl' -h- ct IMHi 11 1 1 npelllim, l||c |i>i(|| (ail In ll\..| 

helow the |. ‘infill ot . .ich mil lo -cMpe aw.i_\ (Im ahhennl ciiI'-IimI 
Cnak 11 is llesfl ih. <] In lo\\ i 11 ( n 11 Ih ( I 1 < a i W 11 il 1 11 e s n loot 1 i I < 111 c | U" 11 c| 

ami is ]||us|i.il..-.l 111 Ml: 1-1 

■J k'lM I'l i,\ 1 M HIM 

n,’ l'\iH H'Jl-<‘r>< /" /' (M '4 Ul') The 'i''-leii ihth'is tiom 
dial of t he pi C \ lollsl V (h -< 1 ihe'l I not h I ol! - r| U-he| - on! y III t he ah-elicf 
of teelfl ami I he clos. a 1 1J U-t I m lit ol the -.tiinolh lianl cast llonc.^Vel'- 
wh' >se (list a iice a pa 11 .niiount s in a hnin 10 t n 1 ! mm a< «'oi iliny'' to tin 
ii.ilure ni I he ( oais die h iml li ami hiaim I ei heme ap] a o\ imat e|y tic 
same as da* conespiaMliu:; ioil ciimh. i s with pio|.e(ion^ 'I In- pan 
oi tine mils of llm kail const 1 ma loll illiisiraled m Me I i'MOd inm 
loll'’’l)\ Satt mm in dMinclet In* lined pieces nl sh* - t imn pn s-.-.l 



T’.UK^IIK'ITKS AND flRIQriVrTINf:. 


n ,')2 


Iiil.i p.isilioii In- IIh- Ina.Icd Icvci-M -/, arc presided on hotli sMcs for 
arrapinc assay (la- adlicrciit coal, 

'I’l"' •aiiiooll, roll Is svcil adajitcd for hean-sized, spsa-ially hard coal: 



l.ut less so for particles of l.rossn coal, ssliich are often s,plashed out or 
exist III the till Ml ol .splints and simply pass through ss ithoiit heinc 
-ripped. It scarcely has any elfcct at all on sers .soft and svea 








THK MlN’I.N'd AND sri’l’I.Y iiV (KCDK IlKilU N , m M.s 


unctuous C(juls llii\vc\or, (•ciitiiru:;al mills lia\r llm ail\aiil.m,- .il 
Kiiu[>lci'(Icsij^ii incr the sumotli rdlls, iii adilition td K'ss ni'ri ^sii\ I'oi 
repairs, ami rei|uire cousideialily less po\\ia' 

Accord inyf to vari(]us rejioi is, the lutroiluetmii of iVo/en e.Mlil'n.sl 
coal), ohtaineil Iroiii open workings m «iii|,a mio lie- line eiuslnm' 
rolls IS very likely to cause sloppaees, on the other hand, ho\te\i'r, 
it is claiiiii'd as an advantage of tlm line ctnshine rolls that (he\ ,aie 
ca[mble of working mi fro/im coals heller than ihe cent i ;fne,al mills 
This discrepaiiiA is proliahly due to (he diH'erent natures o| iheeoals 
and perhaps also to \ariations in the si/,, and y.ips O,,. p,,,, ||,||s 
ap[ilied, 

('riilnjujjitl .l/(//v, -The cent I ifneal mills limit on l he pi meiple of 
tile cam disiiileirrator ha\e alie.idy keen deseiihed iiMh l.iil .ind ilius 

trated hy two diaerains (lios IT and IS) in i'aitl ofilusl.h Siiiee 

the centriFueal mills usually ha\e to de,al uilh eonsiiki ,ihlr c|uaul it les 
in tile Wet preparation ol hrou u coal, the\ .iieonU Used in \ ei v lai "e 
sizes, eorrespomline to models No li or 7 of I Im lahle of l he Maseluiieii- 
haiia list alt II umholdl cent i ifueal mills oi\ eii mi |i liii In l he si/e most 
lrei|Uentl\’ used the I‘\lel lial cm umferelice ol the foni coneelillle har 
riiies has a diamelei of IllOO mm . and the whole mill has a di.inielei of 
TtIO mm. ItreMiUosai dOd to thin 11 \ oliil 1010 pei minute, and w hen 
consuniine ,'{() to ."ilt II I' ha- .in output ol .',( 10(1 lo Toon hi of I'o.il pel 
woi kiiiy day of ten lioiii s 

('entriliimil mills aie eenerally well ad.ipti'il for medinin haul 
and soft iienites—altlioiiydi they didnei ni.iiiy jiiices v, liieh aie in 
siillicieiitly erushed — hut are not suitahle I'm piiKiuisine Inuiite 
splinters, which they siaireely crush at all 

.\t the lieiiatc 111 ii|iict |e f.H tm \ deseiil.e.l al'ioe (p ,'> I I) lorh of ihe tine, 
centnfiiy.d nulls deim.a.s pei woiKine i|,,v m' ten l.oius .tijoui |,',(, |,| w.i^n- 
ol uliicti .ihoiit li.df eonsist.s o| l.uae in.uiis ol I'oal ;uiil uooil ehip.e n hi, li w ill 
not pa.ss llnoiieli tli,.' liiial slcikiiw -n\e .iinl .iii‘ talon .i«,i\ |o the hoih 1 
house This not ineonsidel.ihle u.isle ha- tl.a\c|seil the nhole o| |||e uel 
[irepai.ilioii pi,ml, ,iiid lepn-senis .111 iiinie, css.ii \ eiic,n,il,,,ini e a- uell ,,s ., 
corrc.s|ioiiihiie dniiiiiiitioii m the hrcpictte proihnlion ' 

Kloiioated tihroils chips ea,sil\ hecome entanyded in tin- \arioiis hai 
drums revolving in opposite diieetions, and yn e 1 me to cm respoiidiiie 
stoppages ami interruptions of woi'kiiiy. .'siiinlai' results aie elh-eled 
hy aery wet unctuous coats, which readily cliny to the hats, etc .\t 
many works the o.xperieiices with reyard to the woikmy u|i of frost 
‘ Ihi; ileiilsch' IJmiiul.ijhl' f. iniliish litoT, scHioi, n ^ j, cO 



I'.iiHici.ri IS wit niiK.i irri iN<. 


CD.'lls ll.ivt' 1(1 <-11 llll!.l\ol|i.il)|c, while .it (Itliel |r|.i(es (he Ci ||t 1 i I 
lllllis ||;|\e j)Ju\Ml ijllllc ^,lt lsl‘.|rtn|-y 111 this ies|irct (sec tile lelil.llks 
on the tine l ( dl < l llshei s ) 

TIh-II y I e.ll sens! hi I It y t< ' l"l e|y II l)( n lies sIH'll as jdeccs . >1' il n||, | heif 
hn_;h ei.nsuiiipt ion of powei, ha\e .ilreaf!\ been (halt with on p ho, 
wlieic the aiK.intai^e of yi\iny an inliinate|\ mixed loose prodm-l is 
.ilso nieiitmiHd 111 (he we(-dies^iim plant (he diuni'' of th<- e»ntii- 
fimal nulls Wear away soniew hat lapidly, and niiihl he l(‘lll■\\ed af(ej 
I (o I \eais. 

iiHi II fi'’filcr \l,ll (I'rjioi'ia* mill)' (liy I‘Jd)--'This mill 
was <lesiyned ainl hiiill in I ith f hy the liini of h’ I h •irmaiin, Maseliineii- 




1' !'■ 1 -•> I l'•ltlll mil''- !ir ,il. 1 niili I’ci Ion i imi I 

hahlik iind I'dsciiy ie,s/ci el o| I'h nsi erw a Ide, Lowec Lailsit/. for (he 
•' I lihe Ida I a( I V>hi ihiy k liuekni s(|oi'| m < irdei to inn ease the output 
of the Wi't illessiiiy plant ftoiii alniit olHM) h! lo oODD Id of law eoa! 
pel <tay. eol te.spondine (o the inslallalion of aiio(hei piess, et<- The 
solution ol (he pi-ohlein was a complete sueees'^, amJ the extra spare 
leipiiied was ohtatned hy aholishiny (he (‘oai’-'e sie\e whieh now 
In'canie siiperlluoiis 

lo a ^•l‘r(aln ileyrer the [’eilorre mill is a eondiinalion of the 
I'Ai'elsior and the noss heater mills, whirli are widel\ apjdied for (he 
line el ushine o| potash salts .uid itther uiateriaN In the consti iietioiial 
(h'siyii reprc'-ented in liy I'do the coal is introdtiei'd into !he dehvei \' 
sha11 <1 and dist 11 huted hy e to tlu.‘ two (uhes h h 1 1 om w Imdi it i iiiis 
' I’, luanli.mil ui die /nl lUUtk i\ . No 't. p 7ol 



Ill r MINIM. \ \ h si IM-I ^ (M < IM I'l i:i;' \ ( . i \ I s 


iiitn till- iiilrnn-'iliatv ^iiii'Iihl; 'i I.'li .m-l m;JiI m iw-. 

.iji|)i<>\iiiialfl_\ r.jiial '-tiraiii-' 

l’ill \ I I <‘liri l. (1 1)\ si. . 1 lirai. 1 ^ I’a'-l. a. .1 .ai 1 lir "(mI i in l Ih 

I'nllll <tl ClossrS, .Mcll Cill'^istlll^ nf lotjl I. > x | \ , i | ] 11 v . | rl I) I l; 111 111 I* 1 1 1 a I. I \ 
mi (Im- iiiatmal llii'iwiim tl a_^aiii''l lin x|,,.I pl.il.--- - 

mi Um' sh]r w alls and i li. i 111 muIm. in . , .m.I -.n iii.li 1 1..- r. mI uni ii il 
Is sullicti'Ilt |_\ Itn.' In lull ill|nlli;ll (It.'xi, V ,,|i ill,. <■! ill. 

mid.a- "hI.' .»! l In- 1 1 am-'W m k 

()|ii 4 inall\ ill.' sii'M- was mad. ..I .1 ■'\\> r\ imn --tauijmi^ luiI simr 
t Ills w < u r mil 1 a jiidly i( has nl Lil r I . 11 c ais| 1 m 1 , d < ■! 1 1 la n nd 11 11 . ui 
hai s I 0 mm si. |r jila. - <1 dO mm a jiai I w il h a ll.il xid,. u [-j 1 n;. > t ‘ 

Til.' rnal, wlii'lli'-i haul m s.ijt dm .a iimi'l i-' ('aii|'hiil\ [ail 
\ I'l isr»l K\ (li.' 1 ‘.‘I I’ni ( .' in 1 11 d'ln w . a k III- ii[. . .1 < na I . .hi a im d 1 1 . an 
. >j..m w - a k in-"- 'liii iii^ lic,i\ \ 1 am otl.-i s n.. diili. iili 1 . ^ niil_\ 1 In .lM|'|mi^ 
w.'l c.als w lii.-)i hax.' kiin m jal wat.-i ha a imi^ 1 ini.' ami l In- .-.ah- 
1‘iiaii tim uiidiaim d |..athaix.i| I In- si 1 al iim in..I I. kc[il a\\a_\ li.an 

ill.' mill, siiirn 1 ll.‘ W .'I \'n .n't \ l|h| , s , asil \ I ai|i' . Ill a It - k .1 111 ill. Ii \ t' 

.>!».minims ami (Mii'-n shippa^rx \\n.i.t\ ni.it!.-! and . s.n -ic ii wo.id 
(I'min j.fl [anj's ami sU|.]m.i 1 x| ka\i lli- mill .i^ .hij.' ii-naiK nl a 
slillirmnt d. i;' f.' (.1 iim m ss .n-'. <|m nl l\ . .j.[ .,t< .1 t In- 1 n h. ■ .lij.i s 

h\ I tii[ IS an. I lit a [a I. ^ i; I . . .1 cln | -s i i. t w . . n 1 In dn . I in. i a I si n i > i s nl lln- 

tahln . li H 1 s < in I ml n. .-tn I . I In -xa III. d. - 1 . a - 1. a nn i l_\ i'.\ . n pi-'r. s 

.)! non sii.'li as nails, x. k w , ami lii.' lik. an lank, n n|. In ik.- mil! 

w It 1 1 'ail daina-. 'I'lm jaii Is -aih). . i. d l.. w . a i .an h.- i. a'iil_\ i. ii-'W . .1 
dim I (sl -4 1 I'l shall of I li.' mill i \ ol \. - in I. ai- ad pm! n hi.- I.. a i iii-s, 

\\ il li w hil.' im lal linings I ida i. at n.l on 1 Im li n- sm i. m a m I li x. .1 ck .sn 

lo th.' fiann u.)i k, s.i ihal it plot.■.•1.^1 imanml li.ai.lin- mi.k i th. 
h. a\ i. --t sl I css.'s ddm c. 11 a ml \' in np. I at I' 'll a pp. a I - I.. h. m t . al 
At 1 In- < il iil.< I'la I , all. a'i\ im-nl ion. .1 m m ■ pan ha \ < h.-.-n m -"ai y 
l■\. n a I l.-r I \v o \'iMt x w . a k m- 

A I’uith.-i advantage is that r.ial whmh m ma to., h.inl .a uood_\ 
can he .!.;ll\.1 .111 .ell \ I.. ! hi' h. 1 loK . hi 1 11 UI 11 n ai I pi . h nil na i _\ ri lish 
111-, aii'i lhal all.-I pilKciismy llm coal .an h. tal.iii .!iii.ll_\ f.. Iln 
cI'- \ aim wit I), ait on.'.' havmn lo h.,* [.,isx, d o \. i .i -mu .' < . am. . pmni I \ 

on!a sic\c (to s (111 thi' tin- inalei laI !iom tin snppi| m t ct mh 

coal h'-ror.' criisliin^l is r.’.|uii.'l ha (la \^il.lk■\^ll pi-paial imi pkmt. 
anil oid\ <am iinshm^^ niaclimc (tin' I’.'it.a.'.- mill) is l.■.pllll'l ha' 
w. a k in- up the coal sc mali'i lal passm^^ i/\i'i Mm'-i.'S.' '-o (hai a \‘ty 
cmisjilciahk■ sim[liiheat inn nf t h. u'cl -ju.'pai ati. ai phin 1 i. .hi aim < 1 
' I/i- a-u' c'l' /n " .oh N'/ioU n . I'"', p Jl 



i!iiii.ji'i;'rn:.s ami iiiiivi'i';ri ini;. 




'I'lir Uiit|iiil .mil |Mi«ri I I>iisiiin|iliiiii of till- I’rii'ui'rr nulls aic 
:iji|il'o\lina(cl)' ri|il;il io tlio.sc ol t.llf (•l■lltl il Uo.ll nulls of tin- M/,rs 
oriirrnlly mlojilril (son |i lioli), 

111. SIKVIXd. 

I‘l;iin Moves only, wllli viyorons slnikiiie oi jolliiiy niolioii mIucIi 
lieeps loose tile |ilU'flrle.s llkei\ to illllieie aild liui<leis '.to]i[l,'ier of the 
sieve Opellilies, ai'e .■|l|ll,|)lei| l,o (lie Sle\|ll^ of uel, lllildlls, e.lllliy.or 
woolly lii'ovvil eo.-ils. Ilev oK iiie-ili Mill snoes soon lieeoiiie slo|i]ieil ii|i 
anil ineHeeUve. ('oiiseijueiitly, Ikil sieves e\elusively are a|i|illeil in 
tile vvel |)ie|)aralion. 

If llie sieviiii; of (lie ei'iiile coal with or vvitlioiil one or sevei'al 
crnsliines is only can led out. with I lie olijeei of olil,inline l)rii|Ue((ine 
and liiii'iiine coals, snii|ile sli.ikiny sieves i. snoes vvitli onlv one 
sievine siirl'ace, .-lie eiii|ilo\ ed If. in addition one oi seveial kinds of 
links for side liave to lie sorted Ollt, llle oscillatllie sieves vvilll seveial 
slllfaces linil silitalile a|i|ilical Ion as has alleadv keen descrilied .lliov e 
(|i ll'il) In addiUon, a siniple sliakine sieve may he neeessary hn 
flirt her di essiiie the In ii|Ue( t me eo.ils aceoi dine to i e<|inreiiienls 

Sllidlin/ ll'l) N'e e, s ..'Idle .shaklliy or oscdkltiny sieves 

iisuallv eiii])loyed are of loiiy rectangular ,sh,i|i' and ale made of wire- 
net I iii^ or, stil I he( t er, of sheet iron s(,ini|iiny.s I inin Ihiek Wiieiiel- 
lino eontaiiis ,1 laiyer luiiidier of siev e o|)enin;;s |i.'i unit of .ueath.iii 
sheet, non sieves, hut vve.iis out nineh iiioie i.ijiidly hy .iln.ision and 
rust,my ;\t. (he top and hoth lony snh's the sieve is enidosed hy a 
franievvork of wide hoaids, hut is lelt open at the lovvei n.iiiovv side, 
lleieil is suspended at hoth eoi nei s fi oni a heaiii oi eudei hy twoiion 
h.inds, llalteiied wire ropes, or wooden planks provided with spriiiy 
attacliiiicuts liy means of a helt-driv eii, rieht-anyle ei.inksliaft 
attached to its head, the sieve is moved rapidly too and fio in the 
direction of its leiietli, w Idle I vvo heav y eompeiisat iiiy lly vv heids sitiiated 
on either side of the el a iiksh.i ft |irevent the otherwise iinavoidahle 
shi'cks and adherence of the coahlayer, etc The numher ol revolu¬ 
tions per iiiiniite amoimts to l-tO to 2(10 and occasion.illy moie, the 
power coiisiimed heiiie I |o 2 III’ 

l!\ means of the shakiiiy or vihialoiy motion of the sieve iii(dined 
at an anyle ol ahout 10 ol l.'i , the coal eh.ireed at the top is caused to 
move in jvilts and hounds over (he surface until it falls eithci throueli 
the meshes or Iroiii the ojien lower end of the sieve 

The breadth of the surface of the sieve depends niioii the amount 
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III (-(lal III III'NMii'ki'ii ii|) and nsuall\ ... to IwHi ,', ii u s ,ind I 

metres, e,.|n.rally I metre (i, ,,|ii.il |,i the lii.-.idlli .a l.aieih ,,| if, 
line ernsliine nills employed | The h-nylh of the snoiim smti,, 
dejiends upon tlie eoal supplied sine,' a loim. i or shorter tia\, is,- e 
reipiired to olil.ain th.' ie.|Uisil,' i lassiti, at ton with a detlnite ni,sh si a 
sie\e inelinalioii and speed ol' lot.ition ae,’oi.|in'_' to th, eeii;p,,s|| |,,|| 
and iiatnie ol the eoal I'lirtliei it dep.aids on nhi-llai th, s |,ir 
mad,' lip ol one si/.,‘d niesli or ol a niimhei i up to t hi ,',o , ,| s,,, non- ■ ,1 
dllhel i-llt 111 , shes 

In liiof na II l Ilstal hit ions t li,‘ uppet sha h iin^ sii \i, e, line,; lie ,a ii, !,■ 

eoal ol all s|/, s 11 o||i I , I O' pii'i, s don 11 I o till, 111 , , 1 1 is iisiia 11 \ I I o I 

met I es lolly w hi I, I he see, ,n< I a n, I .. ,n,i I | h 11 ,1 s|, . \, e ,i i, 1, oin ‘I , 

t o d met 1 ,'s I, my 111 , ,1, let pla n I s s!i, ,| I ei s|, 'x e'^ a i ,■ a h,, ne i with t h* 
short,'s( pi'i iinssihl,' h'liylli li,'iny ’d iii,'li,'s M,iii\ m.i, hue li,|,iies 
( pill t ii'illarly laiekaiil at th,' piesi'nl linn pi,'1,1 ,,ii ,' ,i ol i ii, I e ,i la I 
yoaiiids, .shaklti'y si,'\es ,,| nniloini k'liylh amt hi,'a,|lli t- ,/ I ami I 

ineto-s I.'speelu, l\ ) ihoiuyleail 

t Otis,', I mail I \ tin si, \ iny siii hie,* in nn „|, in plants with a I ,t ,'a. It h 
,,l I III,'I Iaimainis I,, t l,, t ,7 oi :! ’> l,, I si| ne (i, ' wink mile , ,l,|, i 

pkiiils it Is LT' ■ "‘I -11! \ ;i I IK h li '-S I'N < ’I I I It I\\ ! I .1'' Inw .1 '■s 'si I Hi- I ! '' - I I H 

Mr \ <• (l[ll•|ll III;', ,) M- '•! Ill t ,1II \ I [ll.nll il H 111 n. ,1 t 1 \ I .ll K Tlf l/i 

' >1 till' I IK'S 11 \’,U K's in •'K‘\ s III two -si ( t K'hs 1 I oin .1 III) III III Hill < t| | 0 | H 

"I I'' V I- Kill) ti) ,1 iii;i\'iiiiiiii 'll h> • lit him III tiif u|>j" I |ioilt"n < \ 

I'Kuhli^ lo| IwolliitiU ill.- ol (lie sK\( (.i\t';i^.‘ I. Km Kt- 

12x12, ! 2 /. 1 I, 1 1- X I 1- II1 1 to n -1111111)11 w till'' ill I In 1"\\. I ' t . 1 loll 

t in- M 'M i.s i-^O < iSfl oi !i() X iH) , 11111 ,il)o\ r At tlx \ " III I ll KI IK 111 

1kcIoi\ ot till' (AuIm' ('1,11.1 -It \<u Wil/ow Lowii L.iii'ii/ ill' lii'i 
'-KXm IK Imilt Hj» III lliVor Sitlioiis till nj.jH'l jioiHoti ixhll'llim lot 

i»\itii.tl t'l \ t \s o t 111 f(|s ol I Ih sk \ t sill 1 ,HT ( 2t t(to iiiiii lotim I h.is ,i 
UK'sli ('I ! 4 < hi IIIIM W il llr I !m' low ■ I t lill' I lol ,1 || li;^l ll o) I ol l(lO 

mill loll^ llils ;l Ilirsll ol lit < to .111'l SI t A Ml mill 111 ol '1' t t " 11 t .( I ll I In 

fluirco.il Ill'll.•! TIk* ,sim\ f ).'> Kt,impi‘'l 'too mni l.io.i.l .m.l m.ikis 

I so strokes p.')- miliule 

a THE REMOVAL AND COLLECTION OF THE BRIQUETTING 
COALS AND THE FIRING COALS. 

Tim line coaK olilaine«l ihoiti;^ the \\c{ j»j < ji.t i ;it imi miot It.' i. 
ino\e(] iiniiiediat' ly, ami cntiVi'Ved to the eo;i] -toi.- ;iho\<• th' <lt\[|i;4 
ovi'iis of the dr\ Hi;; aiid jircss-hotiK' s . t Ik* itil'-t m' diat'' |»t odm (■> must 
he earned to th'‘ !t>iih'sei|U( iit Knishino and sk \ iii ;4 at i atm. nmtim .mil 





[reparation [lUiit with drne fioui a steam engine HastImierihau Buckau sen. 




















THK AKD sn‘i'1 V OK ('lii DK llltinVN CO \T.S. 




t-lio ri'iidv Mirtccl coarse tuici iiii]ii]i c eoaU, woody matler, cliijis .iml'o 
oil lia\e to be lraiis[)orted to tlie eliaii^iiie lio[i[ieis ol llie boiK i lioioi 
For tliese |jiirposes chutes or slides, ele\atoi s, and band com i ,\ oi s ,ii .• 
employed. 

'I'lie cliiltes or slides aie strony four sidi'd fiimicl shaped liopjieis 
of sheet iron, whos,. sides must fall as sle.'ply as possible (at least b' 
to ."lO"), so that the moist maleiiai chained in above can slide or ioil 
down sohdv under ds own Weiylit without <'ol h'ct iiiy a ml adhei iny I o 
the walls. 



I'lys 121) and I'ili show , amony othei t hiiies, the \ ai loiis ehules in 
their relation to (he leni,under of the we( pi ep.i r.it ion plant I he 
idiutcs for bri'iUettiny eo.il open into the eoi iespomlmy ehoaloi 

Flevatois ale almost uni\eisall\ applied bu lilliny 
U[i the biipueltniy coal. 'I'liey ale called wet ele 
vators to dislniyiiish them lioni those winch have to 
deal with the dried coals later on (dry elevatois) 

w ft ele\ atoi IS show n ni each of liys I I') and I 2ti 
in the usual veitnal position inside its ni.isoinv tower 
The construction of these elevalois dilhas lioni the 
elevatois loi pit co.ils desci died and illustrated on pp 
1- to .').■) in til.it I lie b.,id 1,0 lads bu the eh.ini links aie 
omitted bie.iiise of the Xeilie.d position ami dinelion ol 
up and down motion bu 11 In r, t he i li.iin is m.ide up 
of mmh siiiallm- links, fi eijiient l\ it is .in l'i\.ill's eliain, compos, d ol 
cast-steel Innyed links wdiich c.an leadil) lie atl.ielied to one ,mol la i, 
so th.il (he clicin can b, in.ah' iiioie elastic and allow the elcvatoi to be 
diiveii at a liiyher spi ed 

In liy. I 27 a portion of ,in Fv.irl hiiiyed-iiiik ehain .is made aecoidniy 
to the desiyii of (i F l.lelhl, ol Wlll/.ill, .Savoiiv, a Specialist in 
transport iiistalkd ions m tl lust i at ed. .Siieh chains a i e now ol ten used 

IksualK evci\ fointii link is provnied with side wiiiys, lo which 
a bmdset can be fixed The ehain sections or the leiiyth ol the in 
dividual links usually amomits to between 1 1.7 and Kit) mm , accordiny 
to special circiimstancejx. 

l)ouble-Iink (diains are often applied for larye idevators willi looniy 
buckets. 

Instead of hiiiyed-link (bains, oidinary idiains, either sinyh- oi pie- 
ferably in jiairs, can be ap]ilicd. tleiierallv, however, their eeiiainly 
in opiu'ation i.s much less, and they elonyate .soonei and lo yreater 
extent than the hinyed-liiik (diains. 
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Allil\r mill Il'IiiW lllr rll.lill'. Ill I'illirl tv|ii‘ nill I'linilll a CdlTr- 
S|ii)iii|iiii;l\ ill smiinl rliaiii « lii'i-l Tlir ll)i|)i-l' ll(■l•l nr lllr I \Mi \l]i]irl 
U'IiitIs (fill :| ilnlllilr riialll^ Ulr IIH Ulllllll (ill a slial't ran it'll (HI sti lllia 
liraiiis and lillrd wllli a Innlliril wlirrl, w liirli rrri'iti's it^ iln\'i' liv 
Mii-mis n| .1 ,ir wlirrl aiiil a licit [lullry I’miii a liaiiMiiis.sinii slial’t 
III a- a|irrlal rlirllir liinlnr 'I'llr InWrI rliaill ulirris Wllll till' slial’l 
air li'-d iiia'Ir ad|iis(alilr liy iiiram nl a a|iiiiii; aiIjiiatiiirnl, wliicli is 
IlnlalK' set lllln n|)rl',ll inn liV lliralls of ,l lialld ulirri ailil a srl'rW 
S|illlillr Till' nli|rrl is (n krr[i 111 r y 1 III I lla I Iv s( I'rl rl 1 i 11 y rl III i 1 1 11 1 W.iy s 
I ml 

'I'lir tiillnuiliy ,llr lllr |illln'l|ial 11111 II ' 11 sli II Is nl a Vritiral clrMltnl' 
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lillllilliiy 

Itirllllril rli'l.ltnis mar lirrnlilr llrl'i'ssal \ lllldrl sjH'i'ial Cnlnlltinlis 
nl .siliialinii 'riirir rniisl i iirt imi is M-ri siiiiilar In that illiistrali'il in 
liy 12 (|.. .ill d'l li'rlr\a|ni is lliillsril llislilra W 1 nllyllt 11 nil st 1 lirt III c 
and Sll|i|inl I nl nil I nr lillrd I a 1 1 s, ,1 III I rnl ls|| 111, 's ('n| ls| dr I'a I il \ lllnl r rllrl'y\' 
Ilian a \riliral rlriatnr lirrailsr nl tlir lllrtiniial I rsistaiii'r srt ll|) 

lilUt'l i'oi)( I I'll ii-'jxn t /iiiiii/s. Ill'll 1'i I If I'l'i/u/'s) ilnii liaiiil 
rninrynis. sill'll as liaxr lirrii dcsri ilird aliin r nn ])[i a.') and 7n Inr jiit 
cnals and mal |iilrli iiiirtiii'rs air |iiarlirali\ iirNcr iiirl w ilh in liirnjl,.- 
Iil ii|iirt I r lari III irs Kni I hr iisiia ll\ iiliirli siiftcr III nwii coals, liaild.s nl’ 
wriililny m.lli'l'ial air |l|■|'l'rl'|■rd At Imtli riids Ilf llirir |iatll nl' ti'UM'l 
I hr\ run i)\ I'l la rye irnii nil Iris and arr rai rird nvrr iiilrriiirdialr up|ii'r 
and Inw rr sri irs of small r,irr\iiiy rollrrs, yriirralli airaiiri'd at riiiial 
dislanrrs I'rniii rarli ntlirr Fly 12'''! slinws, aniniir ntlirr tliinys, siirll 
a band rnn \ r \ nr with (hr rnl Iris (/ and /). 

I'p to lllr |irrsrn( llalata brlts lia\r [irovni to hr thr best for liioist 
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lirown roiil-. The)' are [)re|i,ii e.l fi imii a nni); w elTm^mMl''i i,il eu\ n, .1 
uith lialaia, anil are e\traui.|nianl\ -Ii'Uil; |•’■'l ili\ linl lualiiul 
Hill'll as is olilaiiieil ill the iliimi; eiieianon-- howeii'r, llie\ aie net 
at all sllitahle, since the) ia|iiill) lieeeiiie hi ni le anii ai e seen |iii( eiit 
Ilf aeliiiM. 

The wiilth III the licit, hir eeii\ ■ \ iiii; Lit i;e ijiiant it ii“, ef hi ic|net 1 1 ii^ 
eiial anil milts (e TOO er SOI) niin , hut ler sma II '| n.int it U''- siieli .is hei Iit 
I'lials nr ehilis, hlil) le liOO nun is siilHeieiil 

The li'iielh 111 the hell \aiies lairtel), aeeeuhne le ihe -a/,- anil 
llisjlllsll 11)11 ef the |ilaill, .ireeiilini; te 1 he pesll am el lhe«e| ep.lallell 
shoji with re^aril ti I the ih \ i iil; anil pi i ss heiise entile ene ha ml anil 

the hiiilel-heiise eii Ihe ethei. If I he tlilee sheps leiiii a Imn; eeii 

t i lull Ills line, with the wet -prep.ii.il len Imiise III the i ent i e a i eii\ e \ mp' 
length Ilf .ihont TO I e no met 1 es with .ihelll ilellhle the |ene| h e| hi'lt 
exists 111 a \ el) larpe plant with I w el \ e pi es^es ,i ni i (In ee| i espimiliii^ 
nnillller ef sleaill hellels 

One ef Ihe Iw'n main ie||, is is piiwaleil with a 'pin wheel lehe 
llsell as a llli\iln; lell, while the elliel Is ple\l(|r.| Wllll all a 11 p Isl I lie 1 1 1 
so that It ean he ilispl.n-eh in a heii/eiil.il One.'lien The aiI|iislnieiil 
eaii, fer example eeiisist ef a hei i/eiital h.ii faslemilt'i I he em I el I he 

I 'ill with a piece ef 'Ml ' I epi‘ lei| e\ el a I ell. 'I .iml |. l.nh il With 11 lie,i\ \ 

Weielll. 

'ihe small e,lll)inp lellels .lie pl.ieeil m iieii h.Milims ple\|.|ii| 
W'Kill lust - pi eel liihneal iiie a 11 a iieeim III s ,il . I isl .im e, up I e I 2 m.'l i es 

II a taut Kelt is llsell. The heit eell\.') el s e.in III' ll"l III ll.lll/.ellfalir 
slielitl)' I isinp nr falline tnp te aheiit 20 ei 2 .') i Kneel mns w ilh iiieisl 
hiewil eeals er pieces el Imnile wilheiil the nialeiial shKiim ell 
Kill tiler, the)' |)ermi( ef a f.iiils Ifmli \.|eeil\' (I m.lie pm- see ami 
ahexe). anil are tlieiefere eapalih' ef a limli eiilpnt il llm) an- xmv 
Wlile. Ill eliler le iitilis.' the wi.llli el llm hell .'ismiieli as pessihl.' 
and at- the same tinm le pi.-M'iil .'eiiliiimais wash' the maleilal Is 
delivered in siieh a wa)' that il feinis .i eenlinmais ll.i! Imap m.minp 
fei'ward with the h.-lt Tim Im.ip is hmimst m i Im eiail i e a ml i imlnmil 
lewaids the twe edmm, which it dees net .piiO e ach Ker I his |iui pese 
tiler.' Is rei|iilred at each p.iini .if .l.'li\ei) , jnsl ah.iv.' the h. lt ami at a 
certain distance frem e.ieh .'i|ee. a leiie nariew' w.'ll-planed jilank ei a 
coi'iespeiidine pil'd; ef shct lien lix.-d at tlm iipp.-r .-.Im'ami i ienllv 
attaehi'd to a liar [irelerahl)' in such a wav that llm hear.Is ,i| llm 
edei'H cenveree in the direelieii ef metl.ai ef (la hell 'I'lm maleiial 
thrown lai to tlm halt from (hi' speiU of ,in el. vatei ei fieiii a (ravi'ilino 
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lirltr i.H liinitfil .at l)()th ‘^iilcs .'uid held tojjcllit-r In’ tln' bounls or pirocs 
(jf shed, iron, .so (lint it riiinains coinpIdoK' on tlir lndt dni’ini; (lie 
triU'(d in sjiilc of the nalnr.il iiudiniilion towards tin* cdors during' 
motion. Iliivino jdtaini'd its ol)j(‘(:t, the inatoiial is tlirown ofi’ the 
lidt in the, iliri'dion of its motion oi’takmi ofl attlie side Ijy moams 
of a serapino .'irranoemeiit. 

.At lJii’ end of the lonoth of tin,' hand the |■l‘moval of tlie material 
is eireeted In Ihi' fall and idnrn of the hand over the tension roll. 
The m.'dei’ial falls I’ither on to the lloor of the coal store, into the 
storaee hiiis ol l-hi' hoilerdionse, or <in to a second or third hand 
ronveyor, which is nsnaJly ai ran^^ed at an ancle helow' the lirst so that 
t.hi’ ni.’i,lerial I'an he c.irried fnrihi’r in a dilli'ient direelion. as in the 
e.\;iniple ei\'en ])re\ ionsly (lie. I H>) .'\seiapei' is neee.ss.iry in every 
ease uhen the coal is reipliied to he taken fiom (he hand hefoie arrival 
at till’ mid, so as to dislrihnle it over the whole ll■nJ^fh of the i-oal store 
and to slide it direel l.o the divine ovisis pi.iced helow, Ihloiieh 
opeiiniijs in the lloor, as I’e^nlaily as possible The same remarks 
apply to the vaiioiis storacc hins lor holier coals The oidinarv 
serapeis are for the most pai’l similar to Ihosi' irsed for pit coal and 
hard [iileli on iron hand eoiive\o!s (see p li!) <1 .-ep , and lies 21,24, and 
2o), namely, lone piis’cs of wood or nudal plates, which are arranced 
a|)pioxiniately veitieal and at an anch' across the licit at each point 
of removal. They ari- .attached to small liars or rails so as to he ad- 
jnstahle and reniovahle, and eaidi lornis a dam ai;ainst iJie oneomiiie 
fresh coal 

This lirst, heaps np, lad In eonseiiuenee of (he inelined position of 
the scraper it is ei-adn.illy [inshed In the side hy the eonlinned motion 
of the hand and pushed alone (he plank or sheet iron imtd it finally 
falls over the edee of the hand If the scraper stands close to the. belt 
all the coal is scrajied oil': if it is placed a certain distance from the 
belt only the upper laym' of tin'coal is takmi awaj, while the lower 
layer nmiaiii.s and i.s carried away nnilerneath the .scrajier. 'I'he coal 
can also he removed in (he comjdete laj’cr, Ind only from a certain 
jMirtion of the width of the belt, and the remaining material is allowed 
to travel further. In order to deticet the coal totin' other sidi'of the 
belt it is only necessary to reverse the .scraper aecordincly. 

In jilaco of this simple arranc’emeid. practice hivs recently turned to 
the u.se of double scrajiers over wide belts. They consist of two short 
eipial lengths of hoard or .sheet ir<tn standing inclined in opposite 
directions in the, middle of the hand, and forming tocether a wedne- 
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sliii|K'(! iluiii uliich ili\iilvs til'' oiirciimij; cii.'il lUiil caiiM'^ H tn lall in 
i'(|ual (|uaiititii'.s at tin- Irl't ami I'i^lit An arraii^i'imiit. nl' tills il. 
si'i'iptioii, which has hccii lamslnictcil hy ih'- Zcil/.cf Kisciiaics/rrci hn 
\o 111. l)ri(|ucttc factory of the Cl.iia mine at Xcn-Wclznw, Lnu.'i' 
Liusitz, is \ory stiilalilc for the pin pose The two scra]ieis arc sho\ els 
|)ro\iileil with handles at tin' tup, .iml at tie hack with two pairs ol 
ancle-irons st.uidine \erticall}’, each ol wliiili li‘a\cs Iree a "P shap'd 
inlei'inediali' sp.ice as a eiinle lor the inlrodnction from ahove in a 
Imri/ontal position ol si'Ci'W holts with In-ad piati's winch can he 
disjil.iced xertiialll 

The otln r ends of the holts p.iss thr'iiich i ol iespondiiic holes in a 
sharp-i'dci'd hoi i/.ontal llat Mil hi nt roimhl> to a liylit anyle and 
arraiiced om-i the miilill'' of the h.-lt and ai''' seiewd up liylit hy 
means of is iit^ nuts In i his wa\ tli'- sei.ipin^ slio \els aie ,dso l.ist' iied 
to the llat Mil oil'' t" ill'' 1 lyhl and tin otliei to tlieh-ll h ^ s,,lhat. 

Ihev come lo'.;'thei Ilia wi-'ly sha|.. the middle of I he hell and 

can he li\ei| closi' to tie hi ll oi ..a h' s ii nioM'd lioiii it aeconlnic 

to iei|iliri'men|s TIi'' llat Mil is lasl'imd at the two heiil ends to 
\erlic,il slaii'ls mail' ol aiiyl'- non 

With a hie.idtii of Ill'll ol TtMl mm iJic leiiylli ol each scra|ii'r 
shovel IS .VK) linn ..nil liie ti''ii;lif '.iD nnii 

The hand coiiv.-voi with llsioll'is aiidsciapinc .ipplianccs must 
he as accessihle .IS possihl'- liolii hotli sales ol its wliol'- li'liplh, and 
]iailiciilarlv in tin' ii'yioii of tin co.ilsioii' A siiit.ihl'' ai r.inymeiil 
for tills piii'posi' IS an iron In iil;;i' on I'.icii sidi- ol the licit. I his consists 
of Mat, rails roiimcted with e.ieh other at ''pial distances of ahoiit 
|) to -1 cm. and l.iid on Imlif cioss-hi'ams paralli l to the hiiml 
convevor Till' free oiitsiih' i lice of tin' loolhridce is proteiled hy 
means of a sini|ili' lailine 

'I’lie coo/ -tnrr s'-rvesloi the ai'i'iimnlation of the hii'| net tine coal 
tralisfcried from the wet opi iat ions, and nsiially forms, since the 
several dryiny ajiplianees an- almost in eveiy case arr.uim'd in one 
stor\' helow, a more or less leiicthy hrick room, which is oi siicli 
dimensions that it can stijiply snllicicnt stores ol coal lor tweiity-hiiii 
hours' woi'kinc A suitahle lloor consists ol a Hat iippei aicli, wliii li 
is supported on iron cirder.s and levelled on the top with cenii'iit 
(fic, T2H). 

At points in the lloor where the coal should roll to a drying 
apparatus as automatically as possible holes of the nece.ssary width, 
U.sualiy circular, cyliinlt-ical. or luniiel-shaped in section, are cut out and 
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(d.i ^liil I ). I lii'i'i' hr .-It IrasI I w irr as iiiiirlj ni.i I ri m\ r\ I'd t M I III' 

riial siDir as is i'riiio\rd lioni i| dillllirlliis tiiiir ('oiisri|iirii( K , I hr 
iiidnidiial heaps rradnallv lnrrlhri ( »rrasi(iiiall\ a umkinaii 

with a shiArl assists in sjirradnir the rnal hmt the paits nl' the llixa 
(111 Id whirh it is not shot diircl l\, rspi cialU w hni thr riau's stirtrh 
almost to the coiivryol' hand 

III Ihr allrinooii and iiirht shills whirh lollow Ihr rrllai is 
rlllptird ayam l''llllllrhsliaprd drplrsslolls air I'oiliird in Ihr heaps 
o\rl' I hr oprilinys 111 I hr lloor ll Irll ahnir I hrsr drpi rssn ms lapldlv 
liirlrasr in depth and width until a nia\iniiliii is ohlaiiird. drlminiird 
iiy the Si/r n|' ihr opriiiii^. I hr hoi i/oiil,il oi iiirlinrd posilioii of Ihr 
door, (hr hriyht of (hr heap, and the inoisliirr and yiaiiiilat mn of ihr 
mass riirii no mon roal slides and rolls down Ihr slopes of ihr 
fill I nr I 1 1 'liiaiii iinrhaiiyrd and (hr di \ lim apphanrrs w oiild inn rmpi \' 
wrir i( not foi lhrtimrl\ assislanrr fi olii t hr soul rr of snppl I'il hri' 
h\ a woi'kman m h\ some mrrhaiiiral means 'I'his will hr fnilhri 
dlsrllssrd III I hr lollow Illy srr( Ion 

d'llr alltolll.il Ir slldlliy with sllhsriplnil ,lssls|,llirr, Is made \ rt \ 
nillrh I'.'lslrl' ll Ihr ro.ll stole |s pioxidnl IVItll s(rrpl\ inrhllrd smooth 
hiirh wal Is .iloiiy (hr I w o lolly snhs and w hirh li.is a li rad \ hrrii ra 11 ird 
out ill hll.plrltr f.li lol irs hllllt hvtlir \1 .1 sr ll 11 !'■ n I .'1 hn k I'airkaii h'ly 
I'jN shows this ,1 I 1 .lllyrlilrl.l III sri(|o|| 'I'llr aliyh' ol lllrlination of 
(hr walls ninst .imoiint I'l al Ir.ist f.'i ()| roiiisr ihis r.iiisi s .i ron 
sidriahir portion of ihr av.iilahir stoiayr sjiarr on hoth sides |o hr 
lost,,inda-a rr-iilt tdir store must In ol rorirsp.mdiiiyly lai yer dimrii 
sioiis to iirri 111 mod.itr |hr nrrrssar\' ipiaiit itn s ol spars, and the roii- 
\rVol h.iiid must hr jik'irrd as hiyli as possihir 

d'llr roal stol'rs I ri p 111 r t o I Ir a ll I pi \ i 11II III 11 III 1 1 ll W r 11 \ r 11 1 I lafrll h\' 
means ol open windows, rsprcially on warm and di \ d,i\s, so Unit the 
ropioiis ipiaiil it irs of w .it ri \aponryi\rn oil 1 1 om t hr moist small roal 
ran hr I'.ipidh' ran led into (hr open In this way a not iiinaisidriahir 
prrlimiii.ir\' dr \ iiiy is ohiainrd w it liout rost nndri l,i\ oiii,ihlr rondil ions, 
and a rorrespondiny rroiioni,\ in llir siihsi ipn nt aitilirial diyiny liy 
niraiis of steam is rirrrtrd 

Sli’riKje, of llnihi' f'oo/s—l''oi the acrnmnlation ol the iirrrssaiv 
stores of hoilrr or lire roals, the most .smtahir arranyrmenl is a hi irk 
room above the hop]ii.'r room, slirlrliiny alony and of the same Iriiylli 
as ihr hoilrrdiousr Its section is rither .sipiarr with a liorizontal llooi 
and di.sriiaryr o|irnniys at tlm sides, or li lanyiil.ir, porkri-shaped, with 
the rear wall falling lajiidly towards the slrppn! yiatr, or. like (hr 
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l>i'ii|iii!itiiiir (■(i:\l slorii ill lii;. 128, i(, lins twci wiills falliiij; steeply 
towiLi'ilH racli ollirr u'illi I lie ilisi'liari;e sliodts, etc, ai'raiiceil below. 
Ill aii\ ease, a eoiiipletely aiitoinalic .-.liiliiie or rolling of the coals 
■ towai'ils the erales must he, pio\i(hMl for, hiirther iiiforiiiatioii on this 
point'is ei\m! HI .Seelion JX helow. A bri'ailth of to about 3'7 
mein s anil a height ol ilonble the breadth is, in most case.s, snillcient 
to |inivide ailei|iiale stores for I weiity-fonr lioiirs diii'iiie the dav shift, 
(diai elne is eencially ellected, as in the briipietl iiie coal stores, by 
scnipini; or discharei’ of boiler co.ds and chips broiieht from the wet 
or di vine upend ions by means of an elevatisl band conveyor (see p. 324), 
and also by the lippiiijr of waooons conlalnine im|inre coal obtained 
Irom the mine by means ol the li'a\elline rolarv or lop tipper (.see 
p. 32.'i). 'I'he. tipper Irack with the lipper can be arranged below or 
close lo I 111' b.ind Coin e \ Ol In I he lirst case a verv hiyh biiildiny. and 
in the second .1 \ cr\ wide sloraye space, is iiecessaia'. 

Ill Sei'tioii \ ol I Ills |)aii a nnniber of biou n-eo,il briipieltine plants 
a,i e illnsi rat ed and desen hi'd. .\molly ol her I hinys (he v show a variety 

111 constnictions o| wel operation ajipliances and storaye rooms for 
briipirttiny and boiler coals. 







SKCTidN IV 

DRYING THE BRIQUETTING COALS. DRYING 
OPERATIONS. 

A. GENERAL. 

'I’llK coal (;ikcii IVoiii llic '-loir lias )ii ,ic( ic.ill \ llic sanic inoi.sl iii c 
coiitcTil as (lie ciialr iiiiiic moist roai iinlrss a, (■ii'laiii aiiiounl ol 
|||•|'lim^lal 'liaiii'^ Ins ll.■( n c llccinl In an ,'ii|n|ii,ili' \ i nl il.-il ion ol' 
(lie stole 111 |||\, W.IIIII ueallnl Tills eiiii al\\.i\s anioniil (oa I'ew 
jiel' eellls, I S|)eci:i 11 \ (Inilll^ llie alliinoon ami ni"lil sli 111, wlnii (lie 
i|eli\i‘i'y of IVesli e.ial l.as eeaseil .mil onl\ (Im stock is uoiknl iiji 
('oin|ili-le iiil'oi Inal ion a- to llic walei coiitenl of llic itikI,- coal is 
nix'ii on ]i|) 27(1 272 .iml |i 277, llic necessity lor and deeiee of 
di'\'inn i-j dealt uitli on [i 2711, and the residual water conlenl, of a 
nninlicr of lirown-coal liin|netles of various origin I'aii he sci'ii fioni 
the, anaivlieal resnils on ji 2'I7 I'on,sci|nen(ly, \ery coiisider.dde 
(Hianlilics of waler have as a rule, lo hi' leniovcd Ironi (he ui'l, 
hrow’ii coals h\ I he di \ iny o|)erations. The lollowine ealcnhition and 
tahnlati d siiniinaiv will ^ive sulliei' nf nifornial mn on fins |ionil 

i Jtf! i‘II III IH / n of III! W iifi I' III hi I'r nil ii III hij Ih'ijtiiil^ (sec lie (ally 

l.et 

r -, the total ainolint of wati'i'I in ke ) I'onlaiucd in 1 ky' ofihe 
crude coal (moist, hriijiicfiiny coal) 
the residual water conlaiiied in I ky. of dried hrii|net I iny 
coal 

ic = the amount of water to he eva|ior.‘ilcd |ier ky. of hriijnelles, 
\V'=: ,. „ ,. l)cr doiihle load of 

bri((UcttcM. 

* Partly freiii Toe.--, ‘‘Jlcr Il.-rmiifti il'r.iii' )i in Pritenf.iliiiteii,”/o) Ih-iuinknhli', 
1907, Nu -12 
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Tli.n 

I-■ / - I III-aiiiniirit (III ki; ) 1)1'dry ciialy .siil>staiic(Mn i kj^. iiF cruilo 

coal 

I — I' I lie luiioiinl (111 ko ) of dry coaly sidislaiice contained in 1 ko. 
ol 1)1 i(|Ui‘i tine coal, 

and 

I - . I - ) I I I 
or 

1-;. 

and 

Ill order III a'-cciiain coricci ly the \aliic of W corres|)ondino to the 
|)i act ii al coiidil ions, il niiisl liisl he laken inlo accoiinl ilial in realilv 
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10,|.')0 kd , con’csitoiKlind' ti> tlu- pr<‘\ ioiisly dt'scnlMMi ]\) por (‘('lit 
o\eruei;;hl. iiisliaid of 1(1,000 k'e of hrii(ncttcs arc loaded for a 
donlilc load 

l'’nr(lier. a ceilani e\i‘es,s lias to lie allowed for loss of dr\’ coal as 
dust and olhei lossi's . this loss is estimated as o.'iO ke [ler douhic load, 
which Isa eond a\crai;e in practice 

In rcalitw tlicridorc, 10,000 (-I,"lO -l-lk'iO—Ht.-ttH) ke, of dr\’ coal 
must hi' pi'cpared for each donlilc load of lirii|Ucttcs, and the c|nantitv 
of water to III' e\aporated in this way is 

W lO.aOO „■ lo.aooj J ‘ _ 1 | (o) 

lly means of formula' (I) and (2) tlic following' results arc obtained 
for the \arious crude coals with moisttirc contents between -10 and (JO 
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tlu‘ (Iryin^^ apj^liaiicns, i‘f c ). will lx- i’lii ( Im'I’ ami falciiiat imI a I 

tlm (‘onclusion of tin* <](‘S(Ti|>lioii of (In- strajii (Iryini^^ appaial im 


Since tlie earthy brow n coals oi most si-ains eonlain o\ rr aO j h-i (i-nl , 
am] many ovei’ 55 p»-r cent eveji, of water, (In' proOuelion ol consnlciable 
ipiantities of lieat has usually to 1m- di-ah w itli in tin- <h \ in;; op.-iai! Ions 
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ami, ill view nl llir coinjiiirativcly low sclliiii' value (iT tlie liriiwn- 
ciial liriijUi'ttes, it is to ln' desin ii that this h|■an(•ll of ihe work shall 
be ecoiioiiiicnl, sate, ami shall not ilaiiiaee the (|iiality of thi; iiiaterial. 
Above all the necessary i|uaiitity of heat must be olitaiued cheaply, 
ami all imiiecessary losses of heat must he preveiiteil as far as possihle. 

Li inih <1 iitl DiJJ'u'iillii's oj Dri/nii/. —The moist briijiiettiiie coal is 
to he ili'iisl as uniformly as possihle, ami only to that I'ontent of residual 
inoislure which has been determined for the particular kind of coal hv 
ninnerons experiments (see p, 282) or in the acliial briipiettinn opera¬ 
tions themsi'lves, and which permits of the production of eood domestic 
or imiustrnd bi’n|Uettes ' ol the di'sired jirojierties (compare, ,Seel ion 11 
[). 28(i I-I .ii’ij,). ('ertain dillicnlties, however, have to he overcome in the 

attainment of these reipiirements 

The liner iri'ains, ami partieulai ly the particles of co,al dust, naturally 
ilry null'll more rapidly than Ihe coarse ecains, in which the evolution 
ol water lirst takes place on the surface and oiil\’ proceeds Gradually 
in the interior. Therelore eviuy parliele ol slack or dust, unless 
withdrawn Irom the very hot reeions at the proper time or 
snrronmled hy an atmosphere .saturated with steam, heconies super- 
dried, in which state (as already dealt with on p. 27!)) it decomposes 
sponlaneously with ihe evolution ol oases ami becomes verv liable to 
ioiiile and exjilode. 0\eidi \ ino, w il h i|s aceom[ianyine' daiiocrs, can 
also occur with eoaise crams and ch.ireoal chips, which in some way 
become i>ntanc|cd in the dryinc appaiafiis. If such sto|i|iaccs do take 
Jilace, (hen the risk ol lire becomes viu'v o|r,a(. 

The atlaiiiiucnt of a uniform and proper decree of dryiin' is also 
rendcri'd dillieiilt hy the unavoidable variations in the water content 
ol Ihe hritpielIinc coal supplied, (loiils obtained lioin open workincs 
wdiieli have been exposed to (he ehanoc of seasons and weather usually 
show far creater variations of this character than pit coals (see 
[). dO.S). Indejiendent ol the oriein of the coal are lln'se variations in 
tin' content ol water w hieh are broucht about h\' the coal heinc hroucht 
ipiite iri'sh from tlie wet ojierations on one occasion, and after a • 
lonccr or shorter storace and ex[)osure in the coal-store on another 
occasion, variations which only become more or h'ss obvious with the 
didivery of one layer per worknic day (see p. Ildti (i srq.). 

It is tluwefore neces.sary to adapt previously the dryinc appliance.s 
to the special nature ol the coals, ami to continuously make allowances 

' Inihnli'Kil lim|urUet, ciiii ummIIj- r.nn ,i .scmewlial liiclier cuntcul of residual 
waU'rlImn ilciiu'.-'lic lirUjUoUe.s 
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for tlio variation in water ronti-nt iluriiij; the ojicration all 

ovcrdryine and slojipa^es ai'e t" lie |iievented 

From tlie.s(‘ points of \ie\\, the iinvst iniportant inlhleiiee'' are ihovr 
of the clianijine; h a/pen/Zinv mid ni"i.<liiiv nf On n,r 

The steam evoh'ed from the eoal in the drun:,^ mens imi.sl he 
removed eontimionsly liv a stream of fri'sli air. which isdiawn fiom 
the surronnilines into the hot intenoi of t he apparal ns and ihe esliaiist 
is usually passeil thion^di a s\s(ciii of dns| ehamheis m sciiiie other 
dnst-eatehino ari'ancement, then lhionL;h a .sle.im tiap (rxh.iiist trap), 
after wliieh it escapes into the open Hut the air cannot t.ihe np 
steam heyond its satiuation point, which of couise vanes with the 
tcmjierature. The temjieraliiie and moislme content of tie l•.sulnc 
air is therefore of jinnie impoilance. 

The (|Uantily of moistme in the atniosphcic \ ai n s c,,.,al |y ,nid is 
seldom as liieli as it micht he at the ]iie\'ailiiin (cmpcralnic .Spi ahinc 
eenei'.allv, howe\er, the moistiiic content rises and lalls with the 
tcmperatiiri’, and, w ith tin' exception of dcseits, is ynealei m hot disl i icis 
than eohl, eie.iler on plains I h.in im inonni.iins, eiI'alei m snnmiei than 
in wintei. and i^rialei diiime the day than at niylit Fiirther Ihe 
position of the place, the iialnic ol the i;roimd, the eonliL;niatnai ol the 
horderme coimtiie'- tie proxiniit \' i.l laieeslints ol water especially 
I h(‘sea, I he (lii eel ion ol lie- v ind andothei ei i eimisla nees ea use nia n\ 
ehaiioes 

In the del eiininat loll of I he anioiinl ol walei in tie an Iwolhiims 
,iic taken into aecounl the ahsoinie ,iiid the ielali\e anioiiiils of w.ilei 
v.iponr in a oivini .space The ahsoinie inoisliii'e is ei\eii hy I lie 
wciydit of water vapour in ;^rams conlaiiieil m I eiilnc nielie ol lln' 
ail'or hv the pressure of the water \.ipoiir piesi-nl m millimeties ol 
mercui'N. w itli w hich It is in e'pnlihi iniii The ahsoinie hie|e st moist ni e 
contenl (.saturation point) is iheieloie ideiitic.il with llm niaximuni 
v.ipour pressure of the air possilile at a ceilaiii lempi ralnre 

'I'lie relatix e moisture, however, is tin- ratio ol the water \aponr 
contained in tlie air at the pailicular lenijieratinc to the possihle 
tpiantity at that temjierature (saturation point). It is measiiied hy 
mean.s of a suitable liyerometcr (instrument for determining moistme) 
in percentages (100 per cent. = ,saturation jioint), and can he plotled 
continuously by means of a liydrogiaph ' (see p lioSl <7 .ovy i 

* The rel.'vtivc iiiniatuie conuait ef the omI'^mIc an in Iteilni, im i'(.niiiile, aiiieiinls 
to Gtl jier la-iit. nii an aieia^e m the sininnei inenlhs .in'] 87 |k r i' iii in tin uniUn 
nioiilhb. In ('eiilial (ieriiiaiiy it .'oei'iees .iheiit T.'i |» I o ni reel ihe uheh- le.n 
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TAlllJC 'H. Mwimi m Vai'ou; I'uvsiih ui iiii I'M. 
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(/ ti iiij.i lAliiM 'll All 111 I'l' jiii'ssini-111 mill 111 mi'll luy ) 



hr n'-I'm III 'All- witiiriili'il with wutn iii-rils mil)’ .1 M'I'V 
ri 11 i|in[[ (u l■.‘^usl■ t lir ili'iiimilii 111 oi w iitrr ns I ha < iI mill, \i lillr Uilk,if ill .1 tnl 

.'III', l■l)|lt^^llllliA dll' Siiiiii’ ijUHiillty 'll iiiiiikl III r 111 n liiylirr tI'liijii'i. 1 1 ui'i'. 

Iinksl 111' rimlril t'l II ciiIIahIi'I.iIiIv ylrill.'l I'Xlrllt lli'flilT M‘|illiat. 

laki'.k plai'i' Ik'M jiiiiiit la llii' iiuiiH' yiM'ii In llial t''iii|ii'ratiin' al 
wlllrll ihr allllos|illi ro WHIllil (li'linail :l ||iil'lliill of Us wall'l \a|iiiur 
III 111!' loiiii III small ilri'[is <il waliu’ (luy) iiiiiiirilialrly a liiilliar 
sliylit ci'iililiy taki'S lilaca. Ill iil'ili'l' t'l ili'li'l iiiiiii' ilia il'U\ |iiiilit, Uia 
\a|iiiui' iii'i'.ssura is liist calaiilatail (as I'uilows), aonas|nini|uiy (o tlia 
(aiii|iri atm a iiiiil ralalna iiiiiistura aiiiilaiit ol’ Ilia ,'itiiiiis|iln'i(' wliiali 
liaxa liaaii raail nil’. 'I’lia laiiiparatiira at wliiali tlia alima \apimi' 
pi'assura woulil liaaoiiia (lia saturation or iiia\iiiuiiii \apour piassura is 
than lookad up in ’I'ahla I. (saa Kxaiiipla I. yl\ an halow ) I lia daw-point 
is ohtaiiiad iiiora lapidly uith tlia aid of lha diayiaiii (tiy. |:il) yiven 
halow (p .'loti) 

I }i‘l mil I ml I toll oj Ihi lifpoa/’ /hvs.su/v iiiiil hrir-l'oilil .— 1 hc 
N'lipoui’ prassura aorraspondiiiy to tha ahsoluta nioistiira is aiiiculatad 
from tha ohsarvad tamparatura and ralati\a moisture of tha air liy 
iiiaans of tha formula 

f 
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wlicri' 

<■' —till’ vapiiiir |)rrssui'c ir.iuiinl 

/ — till' I’l'lat iv I' iiicii.stiii r I’l'ail I ill oil till' li \ oi'oiiu'ti'i, ami 

I i the iiiaxiiiniiii va|>oiii' |)i'c.s>uio ('ovri'v|iomluio to (In' nioiiiriilai \ 
U>iii[>rraltiri' / 

!■'I'll III ji!i‘ I — Aitoi lima til ri'ailiiiLts of tlio lliri iiionirti'i- ami 
ll\ aionii'tiT, 

/ '.’O'l' ,n„i 

; 'i.'i [n'l I ('III 

Ai’i'orilma to Talila 1 , 

at 'Jli Cl 17 ."ili linn , 
ami ai'i’oi'iliiin (o aliovr fonniila. 

- • 17 .'ili '.I -7.1 linn 

lull 

Tim ili'W |ioiii( of llm a ir foi’ I Im ti'iii |irrat 111 r ami iiioisl ii in ;;i i rii 
alioM'slioitlil I imi I'foi (' Im al almiil lOl (' .Mimr I Im | n os'.iii r !• 77 iiim. 
IS llm Ilia Mill II III \ a|ioiii |ii rssui o lirl m rni It) ami I I <' (sm Tallin I ) 

TImii'fon' llm atmos|ilmic must In- ..Iml ilouii to Him ti'iii|ii'ia( in n 

lii'forr .1 |iirrl[iilalioii of small (Irojis of wat'-r I’aii 1 - 1^1111 

I )i h'l'iii I Hill mil Ilf till W'l Ii/lil Ilf W'lihr Viiiimir-- III onlri' to 

ili'li'i mum llm urlniit I,' 1 of I In' u ■ilni’ v.i|ioiir m I ciiliii' nml m of air, 

t Im \ a |ioiit ]ii I'ssin o ra inn 1 It III as al h o n t I'oin I ho olism \ ml t i'iii[ii'i a- 

I III I I /) IS sim|ily mull i|ii mil ii\ llm facloi !•', u limh is ni \ nn aaa nisi llm 
III isi\ I'll |i'm[H'iaturi in llm lollowiiia 'I a bln II. 

/’ ' f’ ni.mis 

!•'I'll III lih II -As 111 tim foi'i'aoniy cxamiili . llm al iiios|ilmi in 

t,i'lll|)i lalllln 

/ - LiO” I 

ami tlm \a|ioiir |)in.ssiiin .' ilnlni iiininil lortlm rnia1 1 \n moisi inn / ,77 

per nniit is!) 77 mill Tim « ninlif of w atnr \ apour noiil aiiiml ni I niiliin 
limtrn of air is culnulatnii b\’ llm abinn mnllioil lioiii tlm loriiiiila 
p = n' I'' to p=;!) 77 X 0 !)!• -!) f7 f aj m (alisolutn moistinn). II, bow- 
nvnr, tlm atliiospimrn is noiiiplntnly s.iliiralml with watnr at tlm .saiiin 
tr'iniinriiturn, so tliat /’= 100 jinr nniit, tlm corrcspomlina inaxiiiiinn 
rapoiir pressiirn n —iV'iili must bn iiitrorliicni] into tlm lormiila, ami llm 
valiin p = 17';]t)X()IJ!)-IV'lHI) arm is oblaiimil as tlm wnialil of llm 
maximum amount of watnr vapour wliinb can possibly bn jirnsmil. in 
atmosplinrii' air at *2t) (i. / tlm wn'ialit ol llm absoliitn maximum 
iiioisturn coutimt. 


2 !! 
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The \v,'l"lll. nl’ (Ili'W.ilel \ .'IIMilll' I'.m .'iIm, In- Ic.'ldlK iihi.lilli ll lliilll 

i:u. 

II/liinilltrlri- (illsl I'ol' nieiislll inn llli'l.stuii (•(inirllt, ll\nl(l- 

11II'I el s .'lie nisi rmiiellU winch show the |■el.il l \ e .'llin m m III' nil ils( III r III 
the at Iiuis|)lieic ill |iel' reill^ The h,in li \ n' niiiel ei a a i e iini^l I’l ei jiienl l\ 
a|)]illeil They i|e|ieinl U|miii the lael tliat a e(ie(i-heii hall m liiinille iil' 
hails eloiinates III a e\lenl in at iniis|iheies sliowinn 

\ ai'iat inns ill iiimsl me emiteiit a m I rniil lael s iiiilia' at nins]ihei es '|'he 
i list |■lllllelll s III (’ l\o|i]ie anil H. I'’lless are reliahle lines 

(\ Ihnr //yi/rm/n/(/■ ■ (liy IT)) is the nhlest iiisli iiineiil nl' 

llns type, fnr (he iiinsi part (lesiyiieil al’ler the piiiieijiles nl' Samsine 
and eniisisis id’ a hair wlmse upper end n is I'asteiied In the middle nl' 
a, stand, while thiTiiwer end is twisted munda rnllei and is kept in 
tensinn lyy means nl a small weiylit Tn the rnller is allai lied a ]ininfei 
wilieh aeeuiately indicates nii a circular .scale the chaiines in the leimth 
nl’ the hair hinuelit ahniit liy iiicieasmn nr decieasinn ipiautities nl' 
mnisture ill the atninsplu'ic The twn end pnints 111' the scale are 
deti'i'iuined acenrdine In the pnsilinn nl the pointei in aitilicialK' dried 

' Aiieuliiie 111 ihf nnliui'iieiis lei'ii'iiie lluTi.m Ineniiiiciia l•"^^^lll\ I'ue'- 

- Tn lie Iililaineil I’lola K Imu'sv, Mi i h,Mini 1i-ii]i| 1 ,rile \\'eik'I,lttoli, Slecll!/ liel 
lledHi,iit a iniee nt aliniii III iii.nk s uiiliiiliiiy llieiiiieineiei enidii.tieil in ‘ t'.,uiil 
wiiiiileii 1 hi\. 















niUQUETTES AN’T) nRIQTIETTINfl. 




100 |)iT ('(‘iiL uri(,‘i' l.'ippiMi; (lie case rnpi'iitadly. Tlic iiistniincnl is 
now I'oaily lui' nsr Al'lif the inolal sliilo II and tin' moist imislin 
I'nnnr have Imtii rcniov i'd a^ain, tlio liaii- oonlracts after a lew minutes 
and rotates the poinlei' l>a(di aeain until it corresponds to the ])revailin<; 
moisture in llie almosphere. 'I'Ids is recognised hy tlie lact of the 
neeille slandine still when the jiercentaee indicateil is read oil. 
Simultaneously, tin* temperature is reail oil hy means of the tluu'iuo- 
tiu'ler haneine- in Ihe hyeromeler ease 



l-'n;. lal - '•! lli.Mt lo.inoi m1 [hr nrustue <il thr .il iiinr]i!ii'lr ilolii llu* 

ulirrloU l.llirr lllnetuir ulul llir (i IMlirnilUlc 


The absolute moistUK.' anil dew-point aie ileri\ed from the relative 
moisture and lem|ieiatui(' of the air obtained in this way, with the 
aid of the diagram accompanying the appiaratiis, and whiidi is 
reproiluced abo\ e, tie. 101. The base line is di\ided into percentages 
of ndidixe luoistuie and the extreme \eitical line at the riyht into 
decrees eentierade, while the hvpotheiiuse of the laroe, rij;ht-ani,ded 
l,rian;;le shows the maximum amounts of water vapour (in crams per 
cubic luetref correspondinc to comiilete saturation at the various 
temperaturi's. The meaninc of the imu-r horizontal, vertical, and 
inclined lines and the use of the diacram can be seen from 

/',’,roaip/e III .—lleadinc of h\ crometer, oo per cent. I as in Examples 
thermometer, 20^ (t ) I, and II. p,.‘i.'jS, 
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111 tlir p.'ii S, whosi' [ii'ii li.nnci ilii's iIh'iii Id llic ^'riidu.'ilnl 
a I (.U’lirf 1 1 11 I 111' sl"\\ I y lax al \ 111 ^ (li iini I A cK icL \\ oi L a 11 ai iL^iaiirnl 

insillr |lli‘ dnilll C.lllsrs II I o 111,1 kr I ail' I i'\nlut h IIMX i-l \ IHH' (wnnl ^i‘\i'li 
d.iys Url'ilr u.af lllr jii'll Is ,ld|lls|rd In ,1 | i.i I I Id 11,11 d I \ |s|i il I (d (hr 
|i.l|irr ll\ ll|.■,^l|s 111 ihr ,11 1 ,lll^rlilrlil (' Tllr slillli'l \| sr| \ rs lo lilt 
lll<‘ Ill'll I'lillll'tllr |>a|lrl, xlllrh IS l.lkril nil' .dlrl ,1 rnl 111 llr 1 1 ■ I i 'M ll 111 II III 

1)1 I llr I il inn and 1 a]'kirn I li\ ,l I l rsh jiin r 

Will'll till' iiist I iiiiiriit Is iisi d willaiiil iiitrri ii| it n 111 a rniit iliilnus, 
|illtl\ Ilnl'l/I Ilit.ll |i,llll\ lls|im,lliii killin',; run r IS dl a \M1 I 111 I llr s| |'1|1 



i Ti - • H \ y'tn.'i I [ill \Mf II 11 HI 

ol r ilild sh.fWs a 1 .1 lll<- jlflM'llla;^' fll’ liinistinr III lllr 

aliiiMs|ilii-)<■ (lining ill* \.iti"U'' iioui^ of lllr TIm- stiijis ;uc 

111.' 1 krd w ll ll t lir da' a and |)n"'ri \ rd 

hi oidi r (i) piolrcl lllr liaii in|>r ad|llstlll^ ai 1 ani^n'iiiruN and (lie 
link t 1 h' w ifr lia''krt (s! a tiding I'‘ I lir ii^ht m li^ hil I, lia\in;j^ .1 kni^ 
shl al, tlir kdt is |>ki(td in llir nii;; h' and liun*^ li'nni ll"' \''ili(‘al 
ni'Mal j'lalt' ol llir iii'^tMini'ait l>\' (la lionk .il tlif l'>|) nl 111'- cdxrr 
Tlia !iln:j;<'d-<^la'^s i-oxn mdical'-d al tin- kdl is jtj‘d\id«(| loi (da- 
It'd imi of t lie diaiiii and I ha j)aiid<-\ a| 

'I’ha. li\'ij;i(wtajiti with aim' hr») is ^|«aially adaptail Inr 

dr\ iiiLj, looms Oiir rial ol tlia haii-iojir is allaala'l lo a Iioii/onlal 

' 'I’r hr rlitaimil fimn K loi< " (jaiM .ihr'ii i'lO in.iiK' wha-li 

nuliuk ' aiic M ,il > { 0 ||< I {■> 1 -ll'-rl ■'), alie iml th rf 1 liK, 'Hid "Hr ''[om j>< li 





:n)U 


and liitK^iDoiiiNc, 


!Unl, |H'olcctnl liy (Ik: wire Iwiskct II, can easily lie iii(i-(«luceil in 
tlie space idiiIit test., while the box with the reeistei liie appaiatiis is 
fixed outside .so as to lie readily aece.ssihle. The iiislruineiit can he 
made with aii ,'11111 ieueth iqi to I metre 

In addition to the moisture ol’ the air, (he ahseiiee 01 jireseiiee ol 
wind (ami In the latter ease the slreii"lh and direelion ol the wind) 
also inlluenees the drying operation.s. 

Itcsiills <ij III/' Fiiri'/j/ii n/j ('iiiiyi/l/')'iil i/iiix, e/C'-l, Iteeaiise ol its 
hlehi'i ea|)aeity for taking U]i water vapour, warm air is hetler 
adapted tor dryiiio than cold air. 

i It is (lieiehiie advisable to warm cold 01 cool exterior air hel'ore 

intiodileine it, into the dryine' apparatus (Tins can he obtained 

without special costs of working only by the aid of special const rue 
tional arraiieemeiils which [leimit of the use of certain ipi.nitities 
of heat produced in the hriipiette faetoiy which would ollierw ise ei) 
to wasti') 

.'i. The passaee of the air throiiyli the dryine apparatus must he 
reeillati'il in such a iiianner as to pi e\ent a siipei sat ill ation of the 

air with water and to keep (he teiiipeiatuie Iroiii fallilie below the 

dewpoint. .'\ re foi Illation of drops of water wliieli lia\e then to he 
evaporated ai;.iin iiuieasi's the aiiioiint. ol heat used and diiiiinislies 
the output of t he ilryilii; o\ eii 

4.. In order to he able to take into leal aeeount the \ar\nie 
temperature and moisture of the atmosphere ill I he diyiny opera! ions, 
regular (or at le.ist in cases of need) cai efill ohsei \ ations with reliable 
thermometers and hy;;roiiietcl's are indispeiisahle Therefore, these 
ilistnimeiits should he found in every hriipiette factory and should 
always he ready for use. 

r>. Ilyuroeraphs present the special advantace of eoiitinually re- 
cordiiie the moisture whether it he in the exterior air or the inteinal 
atmos|)lierc of (he dryine room, and in this way provide the best 
po.ssihle means of control. 

() III addition to tcmjicratiire and moisture content of the air (he 
possible absence or prevalence of wind as well as its streiieth and 
diri'ction must also he observed in order to indicate the proper |ire- 
caiitioiis. 

Til/ rnr/oii.s S/iiirirs />/ lliiil fur Drjini/i Ih/' Urniu/'llnuj Cmtls 
aiiijii'i'iH //. - The follow ini; are applied as sources lu' carriers of the 
ncec.s.sary (plantities of heat for cvaporatiiip' the excess of water from 
the hriiplettine coals:— 
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or lift (iiiixi'il uilli air) 
Hot .lir filoiiti ■ 

Or in (M'liiliinaUou with strain 

Steam alone 


I’oi •lireel iliyiic 

|i,irll\ iliieel, |iaill\ iialiieet 
ill \'iny 

i'or lllilll eel (It \ me i ail x 


'I'he immeiliale aelion ol' lire e,|s,.v I'loni the holler lines oi lioiii 
si'eeial er.ite lires (on eoalwhieh is inmed loiuanl narhameallv m a 

closed oven I'V a numher of woini eon\i>oi lionuhs oi oms an . 

table) was eonsiderahly extended in the wins ISTO and IaMI. but 
is at present limited to a IVn of ihe oldei faeloiiesand n dl so.ai .|nile 
disappear, at all events fioin Oerniany, wheie ih. n. v imiie pohee 
reeulations' eeiieially foibid the inslallation of diy my ai laim. ineiits 
olObis description The reason foi ihls In-s liist mihe lad thal the 

liynites usually lenile xery easily at lenipei al iii es of ... 'JiH) I', m 

the ditlleilltv of jire\entiiiy the lire yases altammy to" hiyh a len.peia- 
tiire.iind also in t he dillienlty of keepiny the di\my oieii m , o, ,nsl ant ly 
yas tiydit as to prevent the intlnx of exieiior an into the insid. ol the 
own yixliiy i ise t" an explosiNe niixiure To ihese dangers, ,which 
often ydve |lse to tires and not s.ddoin to , xplosimis, mnsl be added 
many other .oils ,na( e. smi.dily of the o\en inl.iioi the eonlamma 
iion'of the liymtes uiln ll’i" dust and.dminy the piodndion ol hot 
WS,^S on special yiales, the buininy of eons,de, able .pianlilies "f eoal. 
,'f wliieli a eonsiilerable portion al least could had- been eompi.ss.al o, 
ot lu‘r\\ Hsidr s.-ih'illih' h lU^li tal. 

Healed ail has also been applied m man) hinpietti ladories, and 
usually in such a way that fresh an uas passed lliioiiyh bod, r tubes 

heated by waste steam and Ih,' hot blast ..la.. I'iown Ihiomyh 

theliymi'te smalls slidiiiy belue.ai two ended plates. In om special 
appliance (Jacobi) it is also siil.jeele.l |o ih, action of waste steam 
passing throiiyli intiuam'diati' tubes With the (Xnplion ol a 
individual cases this method of di.tiny has been almost eomplebdy 
abandoned, principally on account of the low eaimeit) as w.dl as on 
account of the extraordinaiy produdion of dust and many dls,ld^all- 
tayes caused thendiy, and above all because ol tin yi'-at danyeis oi 
snchworkiny In fact the Kyi Obeihcryaml zu Halle has Ion,id it 
necessary to order, in the mine police reynlations already discussed 
(§ 4, Prexeiilion of the accumulation of coal diis|, see I, ) Ih ,1 the m w 


* /j'(/. .'ict-'t'riling to No. 1, of tlie llallc''li' ii Imi 

1903, dealt willi uii ]K -iMl. 
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imiorF.rrivS ani> r.iiK^rKrnv'i. 
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iiislull.'itioiis (if ili j'iii',' .iiJpli.'Uiccs opcnitrd by iiiraiis of liciitcd air aic 
only to l)(‘ .'ipiilicd to till' dryilio of coal willi the .spci-ial pcnnisMoii 
ol I lie (tbci lici yarnt.’ 

Itiiiiny the hist twenty yeai's steaiii has lii'eoiiie the priiicipal source 
of heat in I he |ilaee of tire easi'S and hot air, and is apjilied in the .shajie 
of waste steam from tlm wdiole of (he presses and otla r niaidiines 
di iviai by steam ' l‘’resh steam from the main .steam pi[ies is added il 
neeessaiw, blit in any ease tlm action is indirect, the steam dilliisine its 
heat to the small coal thronydi the walls of a hollow iron lie.itniy 
appliance. ('onipa red with dryniy with lire yases m' la it. .air, this intei • 
mediate steam diwiny presmits above all the advantayi' ol a mm h 
yiealer seianily ayainsi, tiles and esplosions (the latter ale almost 
tot.illy excluded in modem steam dryiiiy mens wilh .suitabh' dust 
catchiny arraimemeiiis), in ailditmn to a much yre.atei economy in 
w'orkiny 

()b\ ioiislv it is most economical to use wast.e steam .almie in di \ iny 
since it Is to be obtained pl.acticalU Ireeol cost and would otherwise 
be exhausted into the open air or condensed in the condensers by ine.ins 
of coljl water. 'I'he onl\' condition is that there must alwa\’s be tlm 
neee.ssary ini.'inlil\ of waste ste.im to be disposial of 'I’liis will .dwa\s 
belhecase.il lilii|Uelte fact ones sit llllt ell i n ol (dose to ,1 1,11 ye eeiil 1 .ll 
elect l ie stal loll ill i \ ell b\ steam and w liicli allows of the w hole oi most 
of the III. ichines (with (he exception of the blli|Uelte ples-.es) lor the 
opei'al ion of the mine and the fact i uy to be di i \ eii by electi ica I eimryy 
(further information on this point will be yiveii below in .'sect ion I X ) 

If, howiwer, the amount, of waste steam produced is not eiioiiyh lor 
dryiny purposes, an addition of fresh steam is inevitable, althoiiyh this 
is a little h'ss economical 'riien the liiyli pressure of the Iresli steam 
must tirst. be considerably reduced by allowiny it to i.ssiic Irom the 
main into the diy my appaiatiis tlirouyli a rediiciny vidvc, and in this 
wav the most valuable propcit) of the steam, its pressure, is for the 
most part destroved. In the dryiny ovens only a low or niodiaate 
pressure is pernii.ssible (up to about I! aims supcr-pre.ssure), simply 
because the dryiny ap[)anitus stands in open commniiiealion with the 
waste steam pipes and the cUiiiders of the pres.ses. etc, and con- 
sci|Uently the steam pressure in the ajiparatus acts a.s a bmdv pressure 

' Aiiiiiiiy llu'se tlioic niav tie imdiideil llie power iiiaidime- fni llie wet i)]ientiiiiis, 
llie ll I \ iiiy pl.iiil, a lei the lieiiei teed , iindta' eia i.iiu ouidil leii- llie eiiyiiie- lor opei ,U- 
iiiy I lie milieu (rein e\ me, pumpiiie w.iier), oi for driv me ,i cell 1 1 .it elei 1 1 le slat ion or a 
-iiiele dviiaino ii-ed for luiniiiie tlie factorv or iimie 
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111 r\ (‘r\ ex to I'f u\ ri ( oiu'- li\ I lir w (ii k dT t Im’ j>1^1 oil or ml. { 

strum at r\ ri \ vli nkr 

Thi ritnil ('hii ini''' ilnrnni Sh'i ,, hr'mni lii'liird Nl.’am ‘!l \ iii:; 
ilkr strain iiratin^ (IrjirmK on t!h lari llial l III' st .Mh; ml 1 oilur.-ii mio 

llir IhhI v 1 <1 1 lo ill mm] oi heat rd iia'' 1 o n 1 \ I' 11 jt iN mln iia 1 oi lal mit 1 m' aI 

oi rsapoiatioii to till- walN and ilrm moi.' ni Irss cuo] sm i.amdim,"'' 
(coal siiialU. .lii ) and ii'-roiiM' il'-rll (ond< ii'-rd lowal.i TIm' v.icallid 
“ liiiuid liral oM hr ram how i \ n i.mia iiis m t his < oiuh hm d u atn 

ami is r 111 ird aw . 1 } usiia lly to |n r h- at 1 iir i old hoiin I.mmI w atri and 

is applird m ihr hoil.n- plant in iIm* I’lrsh ^riiri at aai ot' sI.mhi 

I \>\ ■ hipiid hrat ’ ‘ is imdrisio.id that (jiian(it\ of hrat iisrd m 
str.im i;rnri at loll solrl_\ loi ilir pm po-,.' Ill i a ism l; I hr iMpini (wall i ) to 
t hr t riiipri at 111 r roi 1 rsp. aai III ri to a rn I am drimn r si, .1 in pi < ■ sin. 

'1 Intiaiial ImmI oi m ,ipoi at ion is ihr naiiM- i4)\<ai lo that 
'pMiit il \ of hrat w li M li Is urn ss.i I _\ ti > ( on \ ri I t hr w ,il .a ImmI I d lip I o 
I hr strain t rinpri at tin mtosiiMni wliil* 

d 'I'Atrinal ImmI of r\apoialion is that amount of h.-at n.iir 
spondlll^ to till' Wolk ol displ.MM liirlit which has to hr ploNld'd 1.0 
lliakr thr stiMIll tdl llr sparr pro\ idrd lol it 

Tlir Sinn of t III si' I’Il'■(• .jiiant it irs .-f hrat is ^mm laII\ known iiiidri 
IIm' iiamr ' total lira I and is madr up a > follow - 

'I’ota! lira! Inpiid ImmI -|- intrinal Inal of .wapoialioii | i xlritial 
hrat o| r\ apoi at ion . or hi ir|ly 

'Total hrat liijtiid hrat -f hrat of twajioial ion 

'This hrat of r \ apoi at ion ran not hr r.MMirnisi d Ia thr t Ina momrt rr . 
it IS thrirfolr to ,l critam r\lrnj hiddrli llrlirr I hr iiaiiir Ia|rn| 
heat of si(>ain. Thai it has not disappraird .nitinly with thr r\(M‘p 
tioii of thr r\trim.d hrat of r\,ipoiat ion hut IS still nally rxiant 
in thr strain, is lirsf srm m thr fad tliat tlir mirrnal In-al of .wajiora- 
lion is a^eun ^i\rn up whrii thr strain is (ond.aisrd to walii hy 
roollliyr 

Thr whole of thr foirmiinj^ applies to saluiaird strain, 11 . strain 
stamlin^ over walrr an<! wlmdi possrss's the maximum pirs^uir 
roi lrspondiny^ to its trinjiriaturr Ilithi follow ili;i (alilr thr pi'rssuir 
rorirs[)om]in^^ to the trmpriatui'r thr wrmht of 1 riihir mdr.' and 
thr immhrr of units of liral “ or raloi irs ma kiiii; up I hr 1 lirr.- kinds of 

' 1 ; \' I\r\^ I utni I hnn I'f U"'-h U" ^ li 'I V i i tii. i, !'p II'''"/ 

• I ml of 111 at (II . I loll' n t li. -jii nr it \ ol li' .il i'.'|anoi |o mi i ll" !riii[" laliiir 
of 1 kr of purr w.ilri firm n' tr I" h' 
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lii'ut, unil llii' (lilul liciit ail'j^ivcii loi'^al,ll^at(Ml ,steam of liom 0 I to 
20 k”. (|)ei' .si|, cm ) [al■ss^ll■e. 
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exjilaiiieil liy two examples. 

I. If waste sttaim issues into the lieat.iiie lioiiy ol u Ol'yilie oven at 
a pi'essure. as imlieateii In the manometer provalc d, ol I atm super- 
pre.ssui’e (2 atms ahsoliite pressuie = 2 ke. per si| cm f, a tempi'iature 
of I tin (' exists ill the. Iieateil liodies ami must also exist iu tlie 
l•omlellser water formeil in the apliaralus. Duriiie the eomjilete eon- 
(lensation of mery kiloeram of waste steam about -fMO calories (internal 
heat of in aporation) must be eiveii up to the laiol surronmlinj^es, while 
about 120 calories (liipiid heatl remain in every kihmram of condensed 
wati'r and are carried away with it. 

II. If a mixture of waste and fri'sh sti'iim is used at a super- 
pressure of 2 atms (d atms absolute), a still Greater temperatnie is 
obtained, about Idd which is about Ki.l per cent. bi<,dier than in 

I I 1 s,s --^2 X 0 .''hST ; 1 G.'il.tST , '2 lG;i---^lx0 5s7, and .su ou. 
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I'Aaiii))l(‘ I Irr, iinl\ almul calDrifs (altutil i:i li'-v) hk' 
i^ivi’ii u|i (d (lir sun(Uiiiiliiit;s |iri kiln^iani dl' niAial strain, wlnlr 
aiidiit l-'U caldrlcs (aliiait 14 iiidir) am carni.l a\\a\ |n'|- kiloriaiu dl 
('onilcnscil water. From lliesr i'\.iiii|ilrs, as well as iVdin (hr wlinlr 
scrirs of (leiirrs in (iiluniiis 2, I alnl nt (hr lalilr, (hr I'dlldwini; 
di'iirral drihirtions ran hr inaih- 

1 'I'llr tr.injirl ,ltin r nf I In' si rain inri r.lsrs « i( h inrl rasi- dl’ lirrsMllr, 
imt tlir ratr of inrrrasr I'.ills a.s the ]ii-rssnir i isrs 

2 . 'I’lir anidiinl dl' inlrrnal lira! nf r\apdralnm ^nrn n|) (d (in' 
sui iimndinrs. hnwrrrr, drrrrasrs willi in('rras{’ dl' sti'ain |irrssnrr, 
win'll' (hr lii|uid lira! dl (hr sirani nr (hr anidiinl dl liral r.iiiird awav 
in thr cdiidrn.srd watrr innrasrs roniiiaial i\riy ra|iidl\ 

• 4 . Ily incrrasini; (hr strain [nrssinr in (hr diviny .i|i|iaralns a, 
(‘di'rrs|)ondni"ly j;rratri ladiatinr hra( is dlilainrd, (nyrthri wilh a 
innrh iiKii'r lapid hratinr and dr\ iny dl' (hr hi i(|Url( iiii; rral ,nid a 
liirhrr iait|mt dl’ (hr |ilan(, hn( al (hr sainr linir a nnirh yrrairr 
anidiinl nl' strain Is iri|iiirrd 1 liaii w hrii iisiny siraiii a( a IdWrr |irrssnrr 

A Pill H'<(l xni <>t All ]>i f'i/i <1 StffiiiA Ml //" lu'ifjiulti Fifrlni-if I If 
latr siipri hraird (iiiisal 111 a( rd ) s( rani, if s(rani w linsr lrni|irral iiiv has 
hrrii rai.srd r(,nsidr 1 .i hlv h\ |iassiny il I’l'din ihr hdih-i ihi'diiydi a svslrni 
dl’ tiihrs hratrd hy ( hr Ilia yasi’s has dllrii hi'rii ajiplird in (hr plarr 
111’ salairatril strain (dr dpri atinr Ihr hi ii|ii(‘((r inrssrs and d| hrr straiji 
rlirinrs Thr i ill] >'il 1 a 111 adv aiil ai^'s (d Ijr (|rii\rd lidin (hr siipri- 
hrat nr; in thr ( dn\r\anrr <4 strain .iinl thr diivinydl’ inarhinrs w ill 
hr dial' with latrr in Srrtion IX A( pirsnil (hr dnl\ ipirslidii is 
wlirthri and In what rxtriit thr diyinr Is inlluriicrd hy (hr snpri- 
hratinr Draliiir wilh waste strain only, a niitahlr inlliiriirr ran 
srairrly ocrnr, siiirr the waste sli'ain irarliiny the diwiiir apparatus 
has nearly always coniplrtrly lost I hr oririnal siipri heat of (hr hoilri 
strain hy rodlinr in Ihr Iduy strain pipes, and as a irsiiltdl’ its work 
and expansion in I hr prrs.srs or di i\inr niarliinrs, ,ind has aoain hicdinr 
.saturated strain whose triiipnatiii c' nurrsponds to its pirssnir. Asa 
rrsnlt, sjiecial siipri heat inr plants have hern installed at many hi iipirlt.r 
I'aetories for draling with the waste steam [I’diii the niaehinrs and liratinr 
it to hrtweeii 2 ()(t and 400 (1 At a few woiks special liriiir ha.s hern 
jn-ovided for tliese inslallations. However, (hr main ohjrcl ih'sirrd, 
that of increasing the output of the drviiir, was never ullained The 
explanation of this can he .seen from the lollowinr consiiieralion 

' S l.‘. KrrrI, *'On Writ lie? iilnalnt/lrii Daiiijtlfs ni 4rii 'I'lis ki ii:i]>]iaMlni (irr 
ISnkettfutnkrii, ’< 2 . Hraunl.nhh-, 1002, Ne. 12 . 







Alli'iition alrc.nly ln‘cri cjillcd (u llic iiiorr d?' Ios (Mtii.sidi'ialih* 
<|uaiil ()[ coiidriivcd wal.-r wliicli .iic aluavs to 1"- loiiitd in tlir 
In-atin;^^ tiicinlH-is (»!' tln‘ dryiii;^^ (Afii, and wliost* trin|M*iatuia (.‘oirc- 
sjionds tn (hr jtH'NaiiiiiL; steam pi<‘ssiire if ,sii[)er’lii-al<‘<l steam is 
now jiasvd in, il iminedialidy ^ives iiji its excess lieat to tlie eond«‘nsed 
water, ! <'. i( evaporates condensed water iinlil its teiiiperaluie eoi ii'- 
spomls io its pis'^snie until tin reloie it returns irom tlu‘ sup(“i heated 
to the saturated e(mditi()n. 

Tlw condriised u.iter imist not he eonsideted eid} a-^ eelleeted en the 
hultoUi el the lieallli;; nietiihi'r. hut .dvi as hanytiiy 111 duips })etiiu the lir.UUlu 
sill I'.u'i'ol' the hr.Ltiny iiietiihius On uecuiinl of the laiLa' aiiiuiuit of latent 
hiMl nl e\ apiiral Kill lleees^al_v, the \ ul.il ilis.ilmn of this l.ittei ipianl it) of walei 
IS aniplv suHieient to eonij)ii'lel\ di''MpaLe the supi'i lie.it mu "f the ili) steam 
and to |)ie\eiil the oiiirinalK’ hluh teiiipiuatuie of the ''loam stiiKiii^ ihloiiuii 
the lieatiiiu siufaei-^. 

h'rom this it I'ollows that siipei heal mi; of the waste steam etleets 
an eeoiioinv in the amount ot steam used in the di\une oviui. since 
a poilmn of the condensed water is always re-cxaporated without 
raisini; the lemperatiiie in the appaialus and thus inci-easiny the 
cap.icit \ for output 

Moi(‘o\(U', the steam eeonoiii) is ielati\el\ unimportant IT 
•saturated steam at ■Latins super-po'ssui e (---ti atms alisolute). wdmse 
tempeiatuia* is 1))2<'^I) (' aceoidm^ to the aho\(‘ tahle (p oht), lie 
heated to ahoiit 2o(t" the tncrease ot the total heat ealeiilati-d lioni 
(he specilic heat' of sat ui’ated st earn (-- 0 -hS eals) amounts to ('iot} — 
lo’JS) X iM'S-odioiit ')h units nl‘ heat pei- kilogram, which is oni\’ 
.ihout h 7 per (M'lit of tlu' total heal- of steam not superheated (1147 
heat units), and ahoiit 1 I [ler cent of its intmaial heat of exaporation 
( - fTtt’otl eals). 'I'liis slielit incie.ise, liowe\er. stands in non'latioii- 
ship with hii;h costs ol the sujierheatei, especi.dlx' il pro\ ided with 
special tinny. (tmseiniently. insfi-ad ol economy a consideiahle 
inco'ase lesiilts III the co.-^ts oi hcatiiiy. 

’I'lie low heat conductlx ity ol supm’heated stiaim also oppo.sos its 
Use for heatiny .and dryiny pmposi's. 

4'he spi'cilic heat of the hot stiaim is \ tu’y dilleimit at ditleiamt 
temperatuie.s and [iressurc.s. Accoialiny to the rescMi’ches of Ih-ofessoi 
llach, an a\<“raye value of about 0(1 cal. can lie taken in the r(“yion 
of tin' tem[)eratures utilised in sttsam taiyiiu's. 

' S|h-ciIk luMt -nlic ij'ianlily ef li.-at in iMlonc' nspuied In iviiw the tnii|tcriitnrc 
of the hed\ llimuyli 1 
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Mcoiiomically it ah\a\s <li'>a(l\aiila;^(M>us to ^up'ilnat 

ua^^ti'stt-ain Ih-Ioit inlrnihictioii iiitn tlu'«lr\ iiiy" <<\rn ( 

siicli arran;;ciiK-nts air ^oon alt.iiitlnnt'd (In ii niti«ulurtmn 

lu trior,iJ oi'OJ from Shiiin.^ Tin- nrcc>.v;H\ lul'ia-ati'Mi ol 

tlir ^t'‘aiii cv limliTs duniii; tlir <t[)ri-a( ion o| Ihr pi^'.ssr.s aial nihi i 
>l<Min i‘nynm‘s rrsuK^ in tlir \\as(<' 'xtr.un Krun: (*"ntanii!ia((‘d wiHi 
lul*i iratin:^ oil w liirli inu^l un<‘oniliU< 'iialix l>r r«‘H!o \ < d ,is ( (.inplrlrlx 
as j)ossil)](‘ l)y niraiis oi siiiiaM'* cxliaiist strain oil sr|>arafois ludoir 
tlir \sas|r strain Is h-d into tlir di\iii^ appaiatn^ 11 lliis is no( 
ranird out tlir oil Is for tlir most pait d-'positrd lioin tin- rxhausi 
st ram III t lu' ill \ o\ rn. .Mid on roll! lrn''at ion is prrr I pH at rd ('ll t lir w a I Is 
of t li«‘ lu-at iiii^^ imHidiri s in t ln‘ foi m ol di oj.s, cmisidri al'l_\ Inndcrs i lir 
tiaimfri of hi'at and at tlir samrtnnr arrumiilatcs in lli> condriisri 
w atri. to l)r linally ron\ r_\ rd to tlir stoain I'oi|ri, u lua r it a;^ain at Is 
disast roiisty. 

Mr,lsUlrmrilt> "I till' lieu lit h'Ml ll.nr shewn lii.H ('\lindrl I :ili| li'.ll Ilia till 
ell tiir heilcl pl,^t('•^ has ,i lir.H 111'i 11,11) n a ''Ih'l ''t II I" -'H lllnt-. lli.H el 
,1 l.ni'l <»1 lieih'i si.ilr "I the ''.lliir (lllcKlir^^ 'llirolelr I'l le I lir llihh 

el ell 1' siitlirh'iH to piedm r 1 hr > iiiir (‘tin 1 :n l-eilri v( i |r Th.- 11 vi||| 
111 Irrd I tia It ll '•!'I)' Ini '' '1 'v\ ,t| rl i e| 1 1 :i 111111'J dl h.n 1 ll ! ll 11U 111- M I Jr r is( s hern 
I lit' rell.lp'vr el flul•'^, 1 h' hin a ina et hl| la ma "t t hr w .it rl I tl h< 11 1 I'iHlI leli te 
' llinid" ! el el hrl dahTrl ' 

d'iirl r air rirrct 1\ r lllraiis ol I r|||o\ 111 ^ I lir oi 1 I I etll t ! M' roDt |r Iisr | 
water llowevrr, it is ol fai airalri aiK.uilaar, rsprriallv in l)ii(|iirttr 
lactollrs (o IrilloVr llirtill floill the Waste s| ea lit p|r|rralil\ liniiirdl 
air tv a ft 1 r ol as soon as possi I lie a 11 ri it lias Ir It tin- ‘-t* am eylnidei, 
since a mo^t lapid srpaialion ol the oil takes place when the steam 
Is \.‘iy hot, In this \\a\ it is also possible to reeovei (hr oil so 
ih.H its liihiiralina^ pi opert les ai e n!idiiniiii''hrd . eoiiseijUriit ly, it ran 
he Used ad-nii for liihrie.il loii thl sepaiatois w ill he«hall with mole 
fully in St'ctioii 1 X. 

( h/l^'ltioil <>l lh>‘ \'il ji'rll t's lot' I* I'r-firil 1 1 Itij ihr Irt'rjilrHf i'oills - 

A not iiKMUisiderahle poiLioii of tin* heat applied loi diving passes 
away in tin* vapour.s oi the mixture ol steam air and meehahieall\' 
siispeiideil jiarlndt's of coal dust t;volved from the dryiii;^ appaiatiis 
d'liis lu'at is either allowed to e.sca[)r into the open thiou;^h the exhaust 
valves, or in tin* more usual im'lliods ol extract in^ the (lust, liomtlie 

' W'llh. Kinal (Wii-n), “ !>n-' Yerteilr (h-r Ah.!,iiii|ifi;iit-]uny, ’/m d-, ii,ouj.J 
a. I'./<a/e/(/?!'/r OV-.. «' O', lUOS^ .'inU / Ih'iuul ohl, ^ \j) 

Nc IJ, S lift)!! 

-Z /-V(om/adi/', \ 11 lltOB, Ne -V, I'p IHt 10.'> 
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vapours it is (lc'sli-o\1 11 liy tlii'watiT sprays, i.r. it is rarrinl away in 
till' wati'l'snl till'ilust sliiiii'.s 

'I’lic vri i sliiiialilr tlnniLjlit ol' utilising' thr lirat ol' lliii \apoiirH 
for t 111 'pm posrs of iliyino lias Ini to tin' iisa of an iiim'iiious arranac- 
nii'iil at till' Roililrr pit at lii'iilil iirar ('oloaiu', ali'i'aily ini'iitioiicil 
(p ill wliii'li an npiililirimn of triiipi'raluri' lirtwiTii tin' liol 

\a|ionis ninl thr i-olil liriipirttiiio roal for ili'livary to tlir ilrii'i's is 
ohtainnl 'I'lii' rrsnlls arr that 

I. Till: sfi'ain is roiiili'iisnl from tin: wastn oases which also deposit 
t,hi' suspi'iiih'il coal dust, and 

■2. 'I’hc coal intiodnccd into the projii'r dr\ino ap|)lianci' is pre- 
111'III I'd to a considi'iahli' I'xti'iil. and the dry inn operations arc diininishi'd 
to a I'orrespoiidinc extent 

The appliance will he deserilied later iniiler the dust extraction of 
hriipietle factories in Seelion \'lll. 

Whether the iiielliod has satisfactorily soKed the prohleni of 
ntilislim the heatnif tlie\apours on a leehiiic.il and econoniical basis 
still remains to he seen, for at pieseiil insnllicient e\ideiiee has heen 
repotted III an\' cas, ,wl(li the success of this or any other process 
with a similar oh|eel consideiable prooiess will have been attained to 
l,he eonimon t;ood of the whole liynite hi ii|Uettiny industry, which is 
only to he desn I'd. 

rroliahly the heal of the di ied hrii|Uetline coal which has not heen 
utilised up to the pieselit will he used for heatine the fresh coal or 
the air ill!Ioilneed into the dryinn apparatus in spite of the opposing, 
not inconsiderable, diHlenlties in the way I’reliminai'y experiments 
in this direction ha\e already heen made. 

The hri(|nettiiie coal leaves the steam iliier at a temperature of 
ahout (io to T.TC., and in certain cases even over 00° (1 This is far 
too hot. for pre.ssino, and necessitates a preliminary coniine of from 
20° to :!()', and in some cases a ereatcr amount of coniine heroines 
neeessarv. In the usual coniine operations, to he de.scrilied in the 
followine section, the heat e\ol\'ed from the dried coal is dis.seminated 
into the atmosphere and is to,st just as the heat of the exhaust vapours 
was lost previously. 

B. THE DRYING APPLIANCES. 

Aecordiiie as the heatine and dryine of hrii|Uettiue coah-as seen 
previimsly, p otiO 'i sci/.— is eU'ected either hy the immediate action of 
lire eases or hot air with the indirect assistance of .steam in certain cases, 
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111 ' siiii]il\ liv Dll' r.vili.'int. lu^U of (In' v.irioiis diyiiij; ,'in.moo 

iiii'iU.s. nr liri<'ll\, ill ii'l's, arr ari'aiiL;('il iiitlu' I'ollouiiio loin oion|is 

I Fire liratc'il ill iiT’'(IIII iiaci'i, hot ail o\rii>) 

II Hot-air ilrii'i's (hot. ail om ii'. wiml o\. n^) 

III. 11 ot-air ami .stfaiii ill mis 
I \'. SI ram ilrirrs. 

Tim ilrirrs hrioiirilia to (iroiips I , 11 . .mil III arr\\holl\ tlmohlrr 

apliliaiioi'S, whirh wrri' w iilrly a|i|ilmil ami allaiiirii r|,M( iiii|Mirlai. 

Ill tim yrars IStiO anil ISM), lint liilxr siiirr hri'oiim Irwn ami Irwrr 
on ai'i'oinit of tlm rioiimlH iiirnlionril ali'p\r (y S.lili, ami rM'ipl, 
for l•l■ll^lill ilrmrs of (Iroiip III Ihry h.i\r now ihiiiiiiishril to a Iru 
rrlii's III llm old iiistaHal ions .\<t.ii diiiyly, only I hr moi r iiii|Mir(aiif 
limiidicis of tlirsi- thirr yioiips will hr hi ii'll\ drsciihrd hrrr willi 
I rfririicr In llm old litriat in r ' 

1. Fiiii, Diiiriis (Friiv \i'i:s. Ilnr-.Aii: (hi.Nsi 

Ilf thr \ai Ions til 'o di iri s (■ moll Id o\ ms and ' lahlr o\ nis ol 
lllrhrrk, ' r\dimlrii'al ommis ol Knhisrh 'l•n|dloald ovriis ol l> 
Lriitril, iImiiil; o\ riis of Krssli'r Srlimidl, \\rsl|)hal, and oihris) 
|iro|)os.'d or hlon^hl to piarliral a|i|ilmal ion Ihr onr whirh |iio\rd (hr 
hrsi and r\is|ril Ihr lono.'sl w.is (hr lii'r lahlr loi'ii ol A Kirhrrh 
(lir ISh)'' Tills o\rii llisl lilt I oilnrrd h\ |{irhr(ls ol Halil'a S a,l 
(hr hi ' intiiiio of 1 iSVil, consists. arroidiiio (o a later drsion. ol 1 -f to 17 
aiiniiiai talilrs <i of d S iiml rrs rxlmial and I 2 iiml rrs iniri mil diaiimtri, 
and ahoilt I HI to 17l)si|narr nmirrs total cirrrtivr siiifarr area, rai rifd 
hy IwrK'r rast-iroii |•ohnllllS T arraiiyrd round tlm talihs. At Ihr 
onli I and iiinrr rdrrs ahrinatrly Ihr tahlrs air |n'o\ idrd wiHi riiiis 
ahoiil 10 nil. hirh and t\vr|\r disrharm' o|)rniii;;s The whoir ron- 
strnrlion is siirronndrd hy himhwork MoisI mal is Ini on lo Ihr 
iipiirr tahir Ihronrli two or thrrr o|)rniiif 4 s rut in llm rool and piovidrd 
with shrrt-iron ho|)prrs, is slow ly'-ari ird s[)iially from tlm insidr to 
thr ontsidr of one tahh' ami from thr outside to thr insidr of tlm next 
altrriiiiti'H' hy iimaiis of a stirriiio shaft litlrd wdth two or four ladial 
ariiiH [irovidrd with shovels vriy mimh in tlm nianimr drsrrihnl lor pit 

* U A Scliult/., “lUe Vi:rail»eiliin^ 'I»t criljj/iii I’>iaiuik«»lilf /.m KolilciihiciiiHH, ’ 
/’/vj/.x," Zni^rhr. f. }!.- u Ntf/-/I Vsi vhI xxiv,lS7a l^'riuke, “ 1 )fT 
warli^H SUikI Her I'.iaiiiiknlilL'iilfiMiUftli-s-KalirikalHMi, vol xwiit, 

I’r0l'’7.l</i I'l * >i I it'lI'StVii. 1K8.) 

■- Vrmnlnir to fir 7 in D.IIIIIIR-iS IhiHilhtnll </.; rh.un^rh.n 7V</or./o'/l., vol IV., 
IMJS, p is 
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(•( M U ( ri Ilii ji,| M‘ [> S() W Ij ,1111! li 1^' M 11 .J 1 ) nl 1 jI 'I\\ n I I 1,1 U (■'I'l ■ P ' 1 1 tf 
rl siij, .iimI li;4 I Hi l‘’iii.illy, til*' IN lioiii tin* 

liol (niii l.iMi' (') Ilf f;ii I i<-*! :n\ :iy !•> ■> \n "im < iiii \ < y >i- 

wlmlc |Kitli llir (''1,1] is sul)|ff’'il tn till' Ilf4t nl i 1 m' liri‘ 
pMsrs jundtlffil iivllif <-i K HI nl' inoUH <-n:ijs nl In\\ nii n 

Kiali‘ Tlif tiff riNf np .1 Vfitif;il In ifk fliniiiifl, .md fii^'t ■'Irds'c 
llic iipi)fMnnst talilf, wlifiifi-tlii'V nrr dtnwii dnwnwaiiK iii tlif ■'.iiiif 
dn f<d mil as tlif <‘nal. aial rscapr fn t lif < liiiniify at 1 he ^idi' t In nii>_;li a 
lliif sitiiatfd lirlow llif Iinlintn talilf 
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Hii^inallv Ihf i^.isfs Wfir ir\rts<'d, ti'a\filing imni tlm Imltnin tn 
tlif top on dm fniiiiln fiiiiml piinciplf (as in lii; j'lid Init llii^ had 
(n l»f ahandniifd. siiU'f dm foiilai'l nl dm iinltrsl ^as.'s W idi t h(“ di ii's( 
fnal (‘asit\ ird In disldl.Uinti and i^nitinn (with f\[ilnsiniis iindm’ 
fi'i'tain fnnditmnsP sn that dm tahh' lifcaiim hfatnd tn fi'diU'ss 

In dm district n[ thf ll.dlf Miinn’^t’nniiid^siniilhfsprcialsalViy 
ri'milat mils ' I'nr tlanm n\ fits all (sidy dfalt \Mth arf in npm at inn 

i’l.uiic nvfim must he prolfftcd a,i:aiiist tlm iiilhix of .m, and mimt In- pio- 
vidf<l x\ilh appliatuT'' I'X lui'.iim nl which ihf cn.d r.ili Im ifiiKnid withmil 
rislv in Uic ca-'C nf luc m tlm l.iclnn. In adduinii. llm wndcin.'nf ihf m.'U 

' Au'i'ldlliil In ^ liJ nf llu‘ II.die I n'|Hi 1 b lU (.) M'ln- Ihi^lltllmn- I "1 Ll^ltllln 

r>ri(na*ti«'l-'.ii'iniK'', nf^'ciu''''! -I, lai's 






nuvivo THI' l;lU<>lTTTlVn row,^ 


n*" 1 
• H I 

iiiii'-l 1)>- t- I ■ '111 II III-'ll" i" [i'"" ]!-!-■ 11 111! I It ii]'i I'lii" ,iililt i \ "111 iM-' -u- li I". 

!'1| < \ IIM[||- -Ini lilt; I ("k' < 'I lit - ! 1(. til - 'll ;vl I'.' 1 I'tmiv. 1 1. 1 [i- •-! il < i M - i 

I'l- "Hr.: t ti-' '1 I tii| '1 I itn i ! Ill' I iv. h In - I li! !i -1 v, il li ii i"i"! i " 1 1 1 '--l"! n 1 n 1 1 u , ipj i, , | 

^'1 '■ I 'll i-' 1 111 1 IH- I ‘ t I") 1 lie "t I !l ti; "1 - "Hill '1 tl h til" )ii I Ih " \ I'll" I li-'in"i'l \ - N 

\'>\ 11II‘tin-- 111 ;i tlii’i iiiiiiiii ii'i jiltH'i'il at .iliiiui H )ii;ni •" lii'ii^^lit ill llic 

■"uli' 111 till' lArii liniii wIihIi til" ^■llll'l"l• till' a111'liilaIIIa?*' 

I'liaMi'il to (akn lin(|urnt i>1"ih \ at inii'" tiuil In niaintaiii ti ilcliiiUn 
t rliUH'i al III n \;U_\inL: It"'!) I’lll In |MI (' armnliii" (n tlin sprcial 
'■< '11‘llt inii" jH cX .Illiii" 

[‘'uitlii'i, til-' all-'iilmii III till ()\r!i ni'iii" -.jimal imh. With in 
--Ullicicnt i‘< >al "■’!] ij 'l_\ I h" I ahh I !"<■< iinr" i n I hut ami i ii i - ilia i in ai I mn , 
I 111 - cna I i \ 111^ 111 t 111 ' linl k )\\ " h, 111^ ,111| In l^MlI n \\ ll<'l rj-" ail i'\(‘i's'H\ i‘ 
riia! ^H[i|il\ I .milx li aiU In s1(.|.]ihl;i s ami hi "aka^is u| ihr aiiim Tn 

I hi-- iiiiml hr ai I'h'i I I h" iai t I hat I In- i nl nimi n| t hn llaim- in al • <1 I a Mr 

nXrii is Dill nl .iml ran ntll) hr !ll,li|r ar^t•s'^IMr h\- a patlial 

lirsl I lid mil • lit hi 1)1 li'k W n| k 

In l!><)7 I ' *1 ).s llaillr hr.it I I i l.lhir nVflis \\rlr niil\ i|| n j ii • | a I In! I a 1 
Ihr Lni-r pit Thri’''rn. Ilrilwi'..; ]iil W I li 1 M'li 11 1/. ami at tlm Ailniph 
nil 1)1 nhi'i 1 nl il 111 "! II ^lm r ari'i'tilillif In ^ n nl‘ I In n|'( .jtlnlrd | hilh' 
M nir ! rispi ( 1 inti h'-'" itkil mn" tlm m ml mn 11 |’ nr \\ di \ i tm a ppii.'i iirrs i n 
V. Inch I li \ I I- rll.i 1 . 1 1 hv t hr <1 11 . - i .k t i-'ii nl llnr pan- i'- I'm Im him. 

thr llsr (t| Ikltm nX-li" will "(Mill hi' rniilj'h I rl\ ahamlnliri| Tlirtl 

laparitx wa-- h\ im imaii . Inw mir n\rii hrni'_^ n--.uall\ siiHim lit In 

] II ■ r ■' !r .1 snia II j)l rss nl | hr nh |rl I \ [»i U It h d IH'il m.i I 

II !!m| Mil l)i:iFi;s 

Thr di iimlil nxrll n) h'nUnId (li"" lAT In h'!!)) has had tin W idrst 
' ] •] il n .1 1 inij nl I hr il I h 1 " w nl k inr r\clu"i \ i I \ Willi 1ml a II, a lid IS at 

lit" -'..iiir tiiiir iIm' nhlc"! nil nihi-i nl tlm sx-trin il IS mad' iip n| 

twn xrUii'.il dniilih' ''Mil" nl shrd-nn'lal slidrs h. id In a iniindrd 

a 11 " !r nl ! h') an a tiLi'd ID \ • iirt Mil - hit lid lash mil, show 11 III II" I dT, 
and li <rd in .illi'rnati- "iinikn "haprd jimp'diniis I'mni tlir wtdi pkdrs 
r (111 ii" id7 fin* Jilair" in lln- rrntitd pmlinii of thr nXrii air 

nlllittrd ) 

Thr tWn '"inis •' s.-i \ r Inl llm adtiiis^mn nl (lal plttlrs hitwrrii 

\\hi<*h thr nmist rnal iiitro'lm-rd ahnxr Falls mi to Iwn pla(rs I, "rjcwril 
tn"rthr|- "n as tn Inllil .1 lonf Imiii whirh thr cnni slldrs nil tn llm 
twn rxtrimi pklt'-s r at hntll sld*''" Kimiil lldr til" rna 1 si id< s < In W II 
ill twn sti'.-ani" iVniii pkilr In platr in ,1 p;ilh and is s|radd\ 

prin'tiatnl hy tin- hot <iii int i ndm ' d I hi mi"h I hr s|nt s'/ in t hr w ,iils 
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The hot hl.'i^l lilts the oven s|i.iiv .'iMil fall only fsoapi'to llif oiitsiilf 
hy |iiis‘iiiy lliioiiyii (he coni l'’iiiiilly, thf foal ifnclics the vertical 
plate /, lixi'il eeiil,rally helwceii tile plali's /■ on hoth allies, and the 
iliaeliaiye arraiiaeiiieiil at the hot tom 'I'liia plate makes the iliafliai'oe 
and opeialmn ol the two hahes of the men as independent of each 
ot her as Jiossihle 

The disfharee iijipliaiife fonsisiH of a eiiiwed plate alTaiieed hori¬ 
zontally helow. and parallel to the longitudinal 
axis of the oven, and lixed to a shaft ahout wliiidi 
it ean swine slowly to and fro l)\’ adjusting the 
heieht of the plates 1 /, the i|U.inli(y of ilried coal 
delivered from the riyhl o]' left of tlm curved )ilal.e 
can he reei]|;ite(| accordine to needs. In Ihe 
dimeiision.s i;l\en here the sliding of the coal in 
the ri'e-ion of the metal plates is (piite automatic 
if no stoppages occur 

Kiy. hiS ei\es a, side view of the wind oven 
on a smallm'seah'. o denotes the I wo sheet-iion 
w iiid channels wdiich run alone the wdiole leiielli 
of Ihe ovmi at the top ami liaM'a \ ci Iical slit in 
e\ery oven wall coin-spondiny to the topmost slit 
'I in tie. i;t7 

in front of each inditidual o\en tin' wind 
ch.innels .are attached to \eilical, semi-cylindrical, 
sheet-iron line h, whose nielliod of attachment to 
Ihe neiyhbouriiie walls is show n in lie 13!). The 
coal slides hetwceii the plates, is carried otil at the 
hottom and falls into a brickwork colleclinj; sjiatat 
eo'ii ^ 11(11 nil (usii) III' wedee-shaned section, fiom the bottom of which 

■''ri'ts'ii . . 

it IS removed by means ol a worm conveyor. 

The hot blast is produced in a space situated next to or close to the 
dryine house in such a way that one or two fans forces air into 
a blast chamber and from this Ihroueh several boiler tubes bricked in 
with their ends close together and heated by waste steam from the 
whole of the machinery Air streams out at a temperature of 
about 75 to 35'(\ and a pressure of about (! to 3 mm. through a 
sheet-iron channel into Ihe wind channels a and the lines 5 
I3S. ]:i!iy It then passes through the slits into the various dry¬ 

ing ovens as shown above, and emerges saturated with steam 
and particles of dust as exhau.st vapours which escape into the 
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Mil I liumliii'i spacr tlii'oiii;li tlic lAlmUNt lliu's iir tlii(iUi;li a M slriii 
of iliisC-calclii'r.s. 

'I’lic of till' o\fii iisuall) aiiioiiiits lo 8 a to li To iiu l H'S (lio 

liroadth Of to 0 5 mcti'i', llic l\c liololit oo im'lii's, tliv iiiiiiiIh'i 
of olidiiio- plulfs ih f X '20.. St) to f X 2o - Hit), ami the ilialaiice lirt ween 
the o\(>lis is 0 o to 0 ti metre. Itetueeii them tlii‘ eolh'i'tine .spare for 
the ilried coal is ro\ enal with iron li.irs laid in the foini of a eiale 
Tin; eilpaeity is very sliydit, since to 
provide an old jire.ss of ahout 40 
tons daily ont|mt scarcely less than 
twmity presses aic leipliied With 
all ai'cessories this i.s a very costly 
item, l''nither disadvantages an' 
uii'l tli'N mi; can 

very easily take place, ciipimis de 
s el()[»niellt nf dusl, llie dillieuKy 
of cftnlrol of tlie opeiation ol the 
Jiuineroiis oveiis is eiilumeed m the 
hot dr-yin;; spai c tilled u il h dtist, the 
dan;,^t‘rs ironi tiie^ and explosions 
jire inereuscfl, and it is nioi'e dilheull 
to e.xtin;;uisli the lircs. These dis- 
ad\ uitaees nmst Ijc ailded to tile 
others appertainin;; to dr-yini; ari*an;;ejn(‘nts wtirkin;^ with lioi air alone 

C In the llalle .Minin;^M'oiiiinission’s district s[>eeial 
safety i’e;^idations‘ ai-e in operation for hot-air ovens. 

There must Ite appliances which will pcTiint ot the 
teiupuraluie ul' the an used for healiiie’ (he (Irviu;; app.'imtus 
heini; (let»‘rmnied at any tune. The loom in winch (he iilast- 

zciit.il sfctiuii .unuii;emeiits and the f,ms are situated must not he 

tluoueh j' I/, lie. , , .11 r I I I 

13s'inaj^uUiolj direelly cminei'ten hy uii'aiis ol doors or other oj)onni;;s witli 

the rooms of (he f.ietory m whieh development of coal dust 
takes place. It is cpially nnportanl (hat the (liyin;; rooms should not eom- 
nnnncate, by means of doors or ot’ner opening's, with the remainnie i(;mus (T 
the factory, llluniinalion of the diyiuj; rooms must only he elfected ly h^;hU 
from which air is excludefl. 


V. ' 


IM... l.'.S 




KdW mid dl.llU'JlI. till IlilC*' 
\'n w (^mallet vmIi'J. 


I,., 


Sult- 


Fiirthor, it is laiil down,- as already reporteil on p. dtll.that lu'w 
installations of diyin;,,^ arran^^mnents to be operated hy means of hot air 

• 21 and 23 of the Halle Mine lii.spectiou Ue;;ulali(»UH, Ilecciiiher 2l, ltt03. 

^ ^ 0 of the Halle Mine Inspection lieeidution.s of JJcceiiiher 21, lhU3 
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;irr only ('mI for a pit liiiuiini _\ di wiil; i >1 11 if c i.il .1 n<l t Iif 11 t tiil_\ 

wil h lilt' spt f M I pf t 'I 1 hf M Hillii; < 'oiiiinlssitai 

hi IIMIS .1 total ol’ h)l Uowolil u iml t)\'iis w ft f ill in "pfi.ilioti 
(()S anil li(» at tlir (If\Vfi ksfhaltfii jlinlil ami laxMfi f 1 uhr, laCM'i 
Kliint'lainl), hilt Hilly lor tlrvin;^^ jlif ''if\f<l i"Ufli coal lor the pio- 
(iuftiHii "I lii<‘ so callfil hiKpifttfs t 1 h)tiaii(l 1 , wliilf smalt (''al 

ami dust wm-f liiird m slcani dtuas an<t workfil up loi mdin.m 

hi iipift tfS 

k'or I'Hii^h coal alont' tin* liHl-air hmui'- ai'f iiiitlHiilitt'ilh hfilct 
ada[)tfd than oliifi applianri‘s, as shown ly lApfiifiin- on ,1 ipiahlali\f 
scale 'I’lifse lonfli coals, containnii; litile dust ^nc. atlii nian\ 
liolll s' dl \ illLt ,ind conipl t'Ssinll. pi cssrd c< m Is W liu it hoh! t Of ( I la I e \ en 
when neatly hiiinl llitoiifh, and aie 1 onsr.pirnti_\ in con^ideiahh 
deiuaml in Holland then onl\ inaikft loi eeil.ini ]iinp->-..'s sia h as (he 
hi'alnm of I’ooIsIkoU aial ehai^niL; "1 sniotithini; iioim In .nldition 
(ln‘\ aieol’tm pndtU'ieil lor healing si (i\cs, althoimh tla- pi le-- oj the 
I tool'hii'piet t fs IS hif hei (hail th.it ol o!ilinay\ hi a pm U rs !»■( ,uisf uf 
theii eos(l\ pioductimi 

leu the use of apparatus of almost exactly tlm sana' 1 oiistriiel am 
as (he lit)W old w iml oviuis lor cooling pin poses M‘e Si'ci ion \ 

111 lloi'-Aii: \\n Sii'W! l>i;ii i:s 

The hesl-know n ami I’oi merl_\ most < 4 ( imially applasl memh( 1 of t Ills 
f|oup is Jacohi’s Imi air and steam liihr appataliis (Iif I fd) which is 
soinew hat.ohler t ha 11 1 he Ih'Wold o\ lai 1 imt» ail <d' 1 he t w o iiitei mil sei ies 
of nu'tal slides it contains a system ol east-ii'on steam pqies airaiifed 
\(‘ 1 1ically o\er each other The coal wlneli is cliareed in at the to[) 
falls past, the tuhes, is ih'lleeied hy (hem to the outside, Imt m prevented 
I |•om f oine too fn\‘ hy a kind ol sheet -metal \ enet lau-hiind an anfenieiit. 
It fails simply hy its own weif hi in a /y^/af path to (In hoitom, w hi're 
it is h'd to the collectinii space h\ means t,fa disehaifiiiy anan^einent 
like the one used in the wind oven 'The steam pi[>es an* of liw-sided 
section, with oin' I'df'e diri'ettal upwards, and their ends are alteinately 
joined iom-ther at opposit^■s side's of the a}i[)aralus, so that the steam 
(waste steam from the presses and so on) einailales throufh the 
system in a seipentine path from hottom to top 'I’o the ilat undrrsid(‘ 
of each iuhe two vertical plates are attachcfl in such a way that they 
form a ehanmd for the circulation of tlm lioi air, which. Inxited in a 
special tuhe apjiaratus h\’ im'ans of waste .steam is foiced throuf'li 
■■h . l\i1’iror coal on each side of the channels hy means of a \cntilator 
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aii'l C’lni.lrti V ihr ili-\ mu .mil lai'iii'- a\\.'i\ llir w aliT \ a|"'nr laiii;;li 
cnal is umk.il ll|l \rl\ uril lllll \ia\ h^lit .•..IniiiiMl Iimi-I nul ira.lil) 
i-.ik.-s (u I Ih' Ik .il Inu I Iilirv aii'l ni'l 'Hil)’ mlluiiicKs (lir uiiilmni kill "I 

i,|iliKi la\ris ol c-oak kill aUii ik,k1iI> um-s li-K lo s|„ml. uikou.. 


riiiiikiisiKm' I''uiiIk‘I i|Kf(.(!s aiK llw 
\ri\ Imv caii.iiil) .mil iIh' 'i'I,' I"-!' 

111.,|s cl iimlaIkilicn 

111 I'KlT S ,i\KiiK of till- (|icrii|.licii 
WKl'C iml\ III .i|"T,lllcll .il t\MI "I IliK "IiIki 
laclciiKs .It I'.iIlKiIVkl lirlwrni ISM). mil 

..ki .illKivil 111 .' ,ikc\K il.-^i^ii ron- 

M.lri,ikl\ ,iik 1 lliiallt KkcKls ,l|.l.|cai IlKil 
ih.ll cl lllK IklWckl C\,.|l Kl||||ll\ l.lkllli: 

l.\ ,.| 1 lie I W c .-KI 1 , s cl' IlK'l.ll kIkIk- .mil 



I1|.„.| I me rciniiiimic.ll mi; .. ]ii|ir- pie 

Milrd \Mlll k..llmu Ilk- 111 IIk |•.•||||,^I 
spare IiIImI NMik hcl an llcur\. i llii- 

S\s(rlll ll.ls icimil ktllr .. 

|\' M! tM Dun US 

The s\ siriii cl dll mu ki Kpirlimu I c.ds 
sek-U uilli sk.mi ml imiilKi il Uiid 

cp, l.lird k, Iclr ISTII .llcliu, u ilk HlK "Hk I 
I\ p, S cl duns drsriiki d .ikcM aii'l in Ikr 
|rll \ 1 ,I 1 S Icllcwlliu U.miKil sill II ,1 rein 
pirtr \lllOI,\ lliat sm.r tll.ll llll.r alllK.sl 
tllr uliclr cl' tlir lirw dims lilllll lia\r 
krril -Irani IlK.llK'l Tlr- -lll|.. dr- 
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\rlcpiiirid rxpnmiisd k\ llm (..■lliiail 

liriiil, kinpirllr iiKliisliy iluliiiu IliK last (wnily yais drpnid.s tc a. 

rxirllt <m llir alllicst lllli\rls.ll appliialicii cl' llldllrrl, .siraill 
diviiiu 'I'lu n.'k'l"' puilli'iikiily tlir ciiyiii, pivssiiir, and (niipna- 
tlllr cl' thr str.llll I'cl' lll.MIlU 'uln llirU waste, I'lr.sll, salllratril, or sup, |S 
iK'alrd st,.,mi), r.inNmu ciit tlir llmiiial cpn-aticiis in the siraiii 
-parr of tin drier tin ill ili-.M ion lor IIk' piirpo-rs ol' dr) my and 


tin r.iiiyiny .iw.iy ol ini.mlilK's ol leal in tin rcndrii-,.il watn, 
(|„. iK-rrssity I'd ].ir\icii-l) liKrlnu tin WMstr sti-aiii ol oik and otlin 
inattns cl'yriK.i.il intni-t, k.ivr .ilmnly krrii dr.dl witli akon- in 
detail t|ip ddk to dliS) 'I'lK-i.dcir, It 1- only iirrr—ai) lo <lral with llin 
ilrM-riptioii .iiid rritinsiii ol the iiio-l iiiipoitaiit steam duns in tin 
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I'iiIIuw'iml; |).iurs Tliisi' arc tlic .steam t.alilc drier tniil'. Ii_\ tin' 
Z'Ml/cr l'iis'ii;^ii's/,ir'ii mill .Maseliiiieiiliau Ak( -ties, mid theste.im drum 
lulii'drill iir\isedliy I*' A. .Seliiiltz ami made li\ (lie Maseliiiieid.dil ik 
liiiekmi Akt (!es. Ill Mai;del)ui” l’)U(d<au The few irmaiiiiiii; steam 
di'lia's, sill'll as the steam plate iiveii iiitl'iidiieed at the hrpiiminu of | SSI) 
hy (he Masehiiieidalirik \'iim'l V ('n ol Xeuseilei'liaiiseii, Leipsie,’ and 
III III IS, lia \ e I inly I’liiiiid siieh limited application that they can he lelt 
lint, of l•llnslderation here. At present theyha\e lieen outstripped and 
exeelled li\' the lii.^l two .sy.stems for a lony; time 

V’/ii' Slriini T<<hh Ih'n'f T<ihl(' (Irni) i f'ies. Ifl to I fit ) . 

This ill ler, ]iie\ionsly e.died (he steam disc apjiaiatiis, was liist intio- 
dlleed on .1 worklii" seale in |S74 hy (he /.I'it/.er I'iiselii^iesyei ei at four 
inslall.il ions, ,i( (he lleieiian .\kl.-(h's hiii|iiel(e faetoiy, and (lehr 
Ih'M'like at. Seid'leiihere, Lower l.ausit/. .Since Ih.it time (he numher 
of sleam t.lhle ovens hndl hy (he Z.'lt/er I'asenples/ei el Up to the 
middle of ItlOS has eiovvii to ahoni •’iOO, iiiehidiny the not, ex.ietly 
nil melons di lers lor pit eoals, peat, and ot her materials In recent t lines 
(he steam lahle, possihly with sliyht alleiations from (he Zeit/ ik'Siyn, 
is hiiilt hv all other eliyiiieeiinp eonip.inies makiiiy hrii|ne(tine appli¬ 
ances, s( ill, t he old Zeitz works has alw’.i) s maintained its position as 
chief maker of these ovens hy re|ieatediy .mil sneeessfnily improvine 
its desiens 

'I’he use of the Zed/ and Ilusse-Tie|er .systems of steam (ahle driers 
for pit eoals is deserihed in Part l.p .S(l </ srp , and illilst rated h\ ties, 
■ill to :{| In ,iny ease, they are iiineh hetter ad.ipted for the miieh 
softer hrown eoals, .nid iiiider eertain eondilions are even the most 
advantageous drying ajiplimiees. The new desien of Zeit/, steam 
tahle drier consists of a laree numher of donhie-walled, steam-healed, 
hollow iron discs or steam tables 'I' (lie I -H ), which, in addition to an 
unlieat.ed sieve and roll tahle T,. are arraneed one ahove the other. At 
their eireumfereuees they are held hy four east-iron hollow pillars S, 
to S| (lie. l-f'J), and each has a circular hole cut in its centre .so a.s to 
form a shaft-shaped space. In the centre of this space the vertical 
shaft. W of the stirrer revolves; its arms r and sheet iron shovels ,s 
slowly move the moist coal ehareed in at the top in a spiral path over 

' f'linilii'etK'ioue lies. rijiUniis nf tln.s ihier aie to lie fnmul 111 the [lajieis 
liv (1 l-'nitike. " ller }te,sen\\.n'nse SLunI iter hi.uinki'lilriiliinjuelles Faliukatieii/' 
y. f <l )/-, 11 .s'.it-n'l.i.II I /'i. ,s't, viil vwni j IsSl, in the ailiele hv 
l!..insteni on Fuel in D.niniiers )/(ria//.iii)i i/.i i/niin.i./ieii 7’-i’/iii.i/.i^ie, vnl i\ , l.'sO.'', 
p|i In (13, with ties. 11 ami 13 ; .see also Ifu i(tii(si'/e; Unitinlohh'tiindiiblne^ 11)08, 
a, n ’t". 
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tlu' suriacrs ul the various (aMrs .t!t<'nia(<'l\ IKuu llir insult' (o liif 
oulsitlr aiul lioni tlir out.sitlf (o ilif insult' until it is tinal!\ K (\ a\\.i\ 
in tlu“ <li ii'd stall' at llif li(ittoni Tlu' ai t!< 'ii is w\y snnilai (f (iial in 
till' l!ain('-lu‘at<'«l taMu own oTtli 



Fu.. 141. Zfilz sti am tiil'lt (iiifi Vi tiuii St.ili I tiO 


The strain Tahlr.i II ml Ihn r Ih nl nnj. —It is ()1|\ ioii.i I’lnii] li;,'s 112 
iiMil 14;i thill till-liori/<)li(;il IhiIIdw liihli-s, ulmsi- i stc i lur .'iiiil iiili iiiiil 
iliiunetci's were i'oniierly 4 fS iuiil 1 2 im-tn'S re.s[ii.i'ti\cly, but biivi- rjovv 
liei'M irirreiisi’ij to 5 iunl l o to 2 iiietii’S, ale nimli; ii|p ol bun (■(jiiijili'lely 
closed hectors of eijiial si/.e wliieli lit, close ii|i to l arh olhei ainI are 
individually chiuij,'eable. To resist wear and li ai- each scctoi (He. | ]:{. 
1 and 2) has a thick upper plate and ii thinner unilei- plate ( 10 iind S 
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iiiMi. lliick) iiimli! (iT wrouf^lit iron or mild steel, A east-iron rim is 
laid between tlii; two |>lates at the edees and the whole closely I'iveted 
toeolher, while in the centre seven concentric circles of uniformly 
distributed rivet bolts at somewhat ^neater distances (!l'2 in lie. 143), 
litted with cast-iron still'cnine rines, liold the two plates close toeether 
and k<'ep the sector steam tieht. Tlie npjier heads of the whole of the 
rivets are llat, cone-sha[ied, are counter-sunk into tlie up[icr |ilale, and 
snbseinK'ntly chi.sellcd and lilcd level with tin; surface of the jilate. 



t'lii, lie. -Zeltz strain tatUMliu'r. rlin and linii/nntal ovLiuii,' Scalr-l liU. 

'I’lie lower rivet heads, however, are of the usual scmi-.spherical shape 
(sec also tie. 147). 

This excessive rivetine is e.s.seutial, since tlu' table sector must 
remain steam tiylit and maintain a perfectly Hat surface, even under 
a steam jiressure of about ’ix) to 3 aims. su})er-pressure. 

Ilefere mtroduclmu and liaiiiinennj,' over, mild steel rivets must nut, like 
ordinary wronyht-iiun rivets, lie heated to a white heat, hut only to a red heat, 
olherw ise there is a possibility of their fracture duriiif; the working of the steam 
table oven. 

The inner cdoc of the cast-iron rim is broadened out into a flange 
(lie 143) for riveting on an angle-iron segment whose upright side 
1' ' Diseliarjte opeiiiiies, stirrer.s, and driving iiiecliainsia ai« oiintted 
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may |in'\i‘nl tlu' coal briiij,' MMajird oil’ 141 ami 111) 'I'o 

I'arilitate Iho intl'odui'tioli id' steam ami the remo\al id’ eimdeiised 
watci' the external cast-iron rim is swollen mil, elose to the jiinelions 
ol' the sectors t'asl-iron [dates with central holes ih, and an exteinal 
llan^m for lixine to the llanec of a lient tidie K (liy 14'J), are introduced 
at these points. 

The plate is lepreseiiLed on a l.iree sc.de m lie 114, .'t and I In me hen 
/eiital and vertical sectieiis, uhile a is a fimil \ie\\ 



Kie. 1 IS Si cLel I'l ,l /.I'll/ -tli.uil l.lMi'. 


As .shown fora com[)hde table in lie. 142, the hole dr in one [ilate 
serves for the introduction ol steam d into the interior ol the table, 
while the hole in the idher [ilate of the same sector serves for the 
'removal of the resultiiif; eondensed water Km alone with a certain 
amount of steam at the [iressiire of exhaust. 

The other ends of the bent eo[i[)er tubes K (id' 2 to li mm. wall 
thickness) of twm adjoining segments are connected by means id' 
Hanges to short horizontal connecting branches of one of the four 
columns S^ to S^. At the four bottom tables these connecting branches 
are [irovidevl with sto[> valves.^ It will be .seen that the two diametri- 
' OiiiiUed from tlic diagnnii 
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rally ij]i|in,si(c jilllais S, and S, racli pnixidr tlir two hi'ctors liltiu}; 

licr nrar llicin willi Irni sicaiii, whili' S, and S.laki' up tlir 
('(indcnscil «a(er and waNie slrani Iroiii tln^ hcrtofs and cdiucv it to thr 
strain (I'ap lirluw or to a rolirriinn well undri' tlir sanir prrssui'r as tin; 
l,alil(; (npwaids of I o to 2 alms, siiprr-prrssnrr) 

In orilri to drliTiamr readily at any tnno if the lower talili; is I'ler of water 
anil till- strain Irap or iioilrr feed app.iialiis is uoikinp pinpeily, a water 
indirator desionrd liy l)ir 1 lol/.lieioer (<trulii' I'liedrirh Wdlirlin I, at ('ostr- 
liran, I,own Lausit/,') can lie most siiitidily lilted close to one of the eslianst 
coliinins, whose lower portion it ronneets lo the upper table. I(. consists of a 
oils pipe eoniieeleil ,il the bottom to a watei oance I iiietre hicdi and a slop 
valve. 

Ill addition, n-udi seetor of (lie steam table is provided with vertical 
diseliart;e openings o (lios bH, M.'i, and I Hi), vvliieli are situated 
allei na.lely at the outer and inner eiloes lespoelively of two eon- 
seeiitive tables. 

Tables diseliaimliio tiu' material at the inner edoe ;i.re prov ided with 
2x4 oS, and those di.seliaroino at the outside have .'!x4:-l2, siieli 
openings tliroiiali wliieli the eoal, broiiolil hither by the shovels of the 
stirrer, falls on to the table bidow The di.stanee between the tables 
o'eiierally ainoiints lo 2tlein., the heiohl of fall ( — thiekiie.ss of table 

di.stanee) to about 2,5 ein. 

The number of steaiii tables usually varies from 20 to 32, of which 
oni' is the sievt' and roll table, which is not heated (see below), aceord- 
ino to the water content of the coal lo be dried and the teniperature 
of the steam. The lieatinn surface J'Vi of a steam table, iienlectiiie the 
ifiscliaroe opeiiinns and the bottom, rs equal to the surface area of the 
outer circle, 1 diminished by the surface area of the central hole (i). 

'riieivfore, 

i<7/. 1 - 1 .---(IV’- 

where 1) is the outside and (/ the inside diameter. 

If D —5 metres and </ = I'o metre.s, we net 

Vh - (25 - 2 2ri).'!-l 1,1 = li'bc' S'l inetics. 

This must be diminished by the total area of S to 12 openings. 'I'akine 
an average of. 10 openings, with a total area of about 0 13 sip metre, 
the lieatine- surface of a sleaiii table in eontaet with coal works 
out to 

IT'S-t - O'K! - ITofi sq. metres. 

" ‘ Iluiuiikvhh. V,, ItlOT, No 13, |i|i, CSi.3, 11". 2sn. 
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'PIk' total lii'atino surl’aiT iit a coiniilrli' strain talilr ilnrr is Ihnrl'oi(‘ 

witli 21 lii“aliiiL; tallies ts|iial to 2 t X 17 To 12)1 si| III 
and ,, .22 . 22 x 17 T.'i ---.'niS ,, „ 

Accotint must also In' tateii ol' the tart tlial the holtoni plates ol’ the 
tal)le radiate heat, which of eoiiise is not so eiree(i\e as the iniiiiediate 
lieat-sii])plv from the top |ilale, since it can onl\' aU'eel the coal iiio\ed 
over the table helow throii^li an interniediale hi\ei ol hadiv eondiiet- 
iiig air 20 cm. in thickness 

it is reeoniiiiended, paitieiilarly loi thewoikine np ol coals lioni 
open workings, to choose a larce niinihei ol he.iliHL; lahles in oidei lo 
liave pleiiiy of heatine siiifaei' a\ailahle e\eii in cases of .'in e\|ia- 
ordiiiarv lii;;h eoiiteiit of water siihsiapieiil upon eseessne lain I f a 
smaller heatiiie surl'.iee is sullieient in di)' seasons, it is only ni'cess.n t 
to cut oil') he steam from tin' low esi l.'ihle or the lowi'i' tallies ly elosine 
the sto]) valves ill the lieiit I lilies tile 11 these iiliheat ed I allies e.iii set \ e 
for anv desil ed eooline of the adecpialely di nd eoalnnoed o\erlheni, 
liV means of the exieiior ail eiieiilaliiiy lielow (loolinp tallies) 

()eeasioiiall\' the steam tahle drieis are piovided, as a inatler of 
com se, with a few linh-alid simple sheet non seetois (eoniplele dlsi's) 
foiniiny eoolin;; tallies at the liolloin If eooliii'y an a iiyenieiit s are 
piovided elsew here, I he lowest steam tahle which is not, leipni'eil for 
diwiny .it the time is taken out of tin- men in sectors to avoid iiii- 
iieces.sarv wear after the removal of tlie coi responding poitnni ol the 
stirrer, wliieli e.in he easily cltccted, 

I’i"' 147 yives all e.Mimple of I his We see the liol,(iini poitionsol 
three st.eani tahle ovens const riiel ed hy thi' Konittiii ,\Iai ieii 11 iit te ol 
Cainsdoif (Saxony I ai r.iiiyed one after the olhi'i' 'I'lieir ]irineipal 

variation from the Xeit/desieii hes in the fai't I hat, f he pil lai s consist 

of four vvri lllehtd ion ol mild-steel I llhe ,segments rivi-ted loeether hy 
vertical llanees, lltted with hriiekets serevvi d on, and s[ieeial japes 
heliind the columns, with sliort, l■onnee|,ille liranch jiijies lo Iheheiids 
for the introduelion ol steam and loi the reniovid of condensed water 
and waste steam. The front oven ch'arly shows that six more tables 
can he [ilaced on the fiee jiillar hiaekets and the veilical stiriliio 
shaft can be jirov idcil vv it h the con esjioinlino crosses and shovel arms 
below the last visihle steam tahle .Side connecting hianehes not in 
actual use are clo.sed for the time heine hy serewiiie on blank llanyes 
Fin. I4!l, however, .shows a ilrier of the same desinn in which the whole 
of the tables are a.ssembled. In the sjiace at. the liont the columns arc 
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standing ready for the erection of a new oven. Furtlier description of 
tlic illu.stration [onow.s later (p. 391). 

'The Stirriiiij (Scar (fig.s. 141, 142, 144, and 147).—The vertical main 
shaft W makes 3 to (i revolntion.s per minnto, and carries on a thickened 
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Fic!. 144. - Miiiii hliaft, cross, stirring aniiH, ainl coal-ilust exliniist nppliiuiccH 
of a stikiin table drii'i', 

])Ortion above each table S a cast-iron cross of triangular s(;ction built 
up of two similar sections bolted together. 'Po the cross are bolted four 
wrought-iron .stirring arin.s r (tig. 141), each carrying a number of re¬ 
movable inclined stirring plates or shovels .s (fig. 141), standit;g at right 
.angles to the surface of the table, at oipial distances from e.ach other. 
They ar(! fastened either directly below the arm itself, as indicated in' 




DRYING THE BRIQUETTING COALS. 

fig. 142 (see al.so fig. 30, p. 83), or l)ctter bjMniiaiis of narrow metal 
strips attached rigidly or in a hinged fashion to the arms (fig. 141). To 
the other end.s of the strips, plate shovels arc bolted and ti'ail after them 
as trailing shovels during the rotatory motion of the arms. 

The attachment by means of strips is to a certain extent more 
advantageous, since it takes up the gradual wear of the lower edge of 
the shovels; the metal strips att.achcd to the arms are simply bent 
down from time to time in order always to allow the shovels to rest 
on the surface of the table. In the case of the hinged strips this is 
effected merely by virtue of the weight of the trailing shovels, which 




Kn! 145.!>ouM(i aiTuii^onuMit ol hliovnl^ on t lio stii i ing arm of a steam tiUilc ilrior. 


is of distinct advantage, d'he shovels are metal plates of a few milli¬ 
metres in thicknc.ss and bent to a right angle. Their customary shape 
can be seen from tig. 145, which also illustrates the double arrangement 
of the shovel plates often met with, more efipccially on the lower tables. 

T1 le left plate is rigidly bolted immediately to the stirring arm 
(represented in section), while the right plate is attached by means of 
rnotal strips and hing(!8 and acts as a trailing shovel. By means of 
this double arrangement a thorough turning of the already partially 
dried coal is effected, for, while the leading plate shovel no longer quite 
touches the table after a certain amount of wear, and only pushes aside 
the coal particles of the upper layers, the trailing shovel which follows 
moves and displaces the n^sidual coal of the lower layers in a similar 


manner. 







j 

TJic position of the shovels depends on whether the coal has 
to bo nioveil in the well-known spiral path towards the discharge 
openings of the inner or outer edges. For transport towards the 
interior the plates make an acute angle, and for exterior transport an 
obtuse angle with the rear side of the stirring arm. In any case, the 
last j)lato running next to the inner or outer edge is placed in a suitable 
converging direction with the neighbouring shovel so as to form an 
acute angle to take up the coal in front and completely scrape it off 
into the next discharge opening. In this way the coal is prevented 
from remaining on the edges and becoming over-dried. 

The number of shovels on the upper tables usually amounts to 9 
or 10 and often more, while above the lower tables there are 15 to 
1() .shovels on each stirring arm with the simple arrangement. Con¬ 
sequently, there i.s a total of 1500 to 2000 shovels in a tall steam 
table drier with about 24 to 33 tables. 

The material which has proved to be the best for making the 
shovels is the softest possible (Swedish) wrought iron. In the modern 
bri([uetto factory of the Eintrachtwerke, Lower Lausitz, the shovels 
made of this material last on an average for IJ years at about 5| 
revolutions per minute of the stirring arms, while in the older factories 
at a speed of about 3 revolutions per minute they last about three 
years before requiring changing and repairing. This is effected by 
cutting oft' the worn edge and riveting on new metal strips to bring 
the shovels to their original heights. 

The usual method of attachment of the stirring arras to their particular 
cross, illustrated in fig. 144, has the disadvantage that a breakage of the arm 
affects the wliolc of the cross piece concerned, with tlie result that the whole 
half of the cross has to be replaced. This is obviated by the application of 
the cross arms with removable tlange attiichinonts designed by brednovv, works 
manager of the bciszel pit near Cologne, and constructed by the Holner 
Eiseuwerk und Apparatebai\anstalt of Bruhl.’ The cross section is chosen so 
that only the flange breaks under great stresses. 

The Suj^yply Arrangement (figs. 141 and 142).—The supply of fresh 
coal from the coal store is carried out by the main shaft as follows:— 
The upper cast-iron cross K carries two hooked-shaped gripping arms 
g bent upwards and extending horizontally inwards, above two opposite 
stirring arms. Below the hooks are fixed some inclined sheet-iron 
.scrapers which glide over the circular cast-iron supply-table A, take up 
the coal fed on to the table through the annular feeding opening e, and 

* X. JSraunkdhk, vji., 1908, No. 7, p. 119, fig. fil. 
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scrape it over tlii^ eclj^e i)i' tlio table to fall close to the inner eilee ef 
the up])ci' steam table. 'I'lie constant removal (jf coal from the snp[ily 
tiible results in a .steady fall of fresh coal from the heaped-uii stock 
above, which, of course, must always be immediately replenished (cf. 
pp. ddd to 345). A removable iron dome h prevents the elevation of 
the main shaft head by the i)res.sure of the coal. 

A sheet-iron cylinder which forms the outer edee of tlie .■mnular 
chareinjr o[)enine and which can be moved up or (hjwn according to 
re(|uirenient8 l)y means of a triple-ai'ined adjustment S/ earrie<l above 
by a .spindle, serves for the reeulatioji of the coal-.su[>])ly. When 
the evlinder is lived low a small amount, and when hieli a lareer, 
iplantity of coal is supplied to the supi)ly table. 

A i>i>l Id iK'i'X fii)‘ St.criini iiii'Ki/ /h(.s7, Ci'll.'ili i iii/ ('ihii-hi' I’li'iyn (if ('mil 
iiiid h’i'iiiiii'i III) Cliiurmil iSptinicrfi. Jlimti) I’urtivh’ti, mid iillicr P’liri'ii/n 
Miili'i'iiils (lies. 141, 144, ami 14(1).-—Kor this important ])nrpo.se tin', 
new Zeitz steam table driers (Mann’s pjitejit) are ]ii'o\i(h'(l with an un¬ 
heated sie\(^ anil roll table Is and two iron rolls (i\ and ir, (hy I4|) 
U]i to ke. in weight, below the 7th, !Sth, !)th, or 10th (or even lower 
still) steam table, aecordine to the low or hij^h moisture content of the 
coal to be di’ied. This t.ible is intended to deal with the liner jiarticles 
of coal which an.' suHleiently dried after traversine some of the tables. 
They are then .sejiarated from the coarser particles reipiirine fuiTlier 
dryine, and by this means over-dryine .and uuneces.sary loadine of the 
lower tables are prevented (see also p. 3.")()). burtlier, the coarser 
particles are crushed to a ceitain extent in order to accelerate the 
(ll■yina and relieve thi' presses, and the residue of the coarse char¬ 
coal splinters, librous [(articles, and foreie'ii materials not ada[ited 
to [(ressina, which were not se[)arated in the wmt [iri‘paration are 
removed as completely as po.ssible This is elfected as lollows -The 
coal falls from the steam table immediately above on to the innei- 
edve of the sieve and roll table T.s (liy 141), which also catches 
the whole of the coal falline over tlie inner edee of the to[i table 
with the aid of the conical sheet-metal ca]( II (lie 144). T'he (able 
T.s contains three concentric annular sieves (A, 1!, and t', in tie. |4(p 
repre.scntine a sector of a table, maenilied) made of sheet iron contain¬ 
ing; .sijuaiT holcvs 3x3 mm. in the inner ring and SxH to lOx 10 in 
tin', others. 

Metween the sieves the annular cast-iron roll [laths v and ii\ are 
situated. Tin; coal is first scraped spirally over the inner sievi'(' by 

the inner shovels of the stirring arms revolving immediately above 

25 
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the talile, when the dust tails through the holes on to the steam 
table below. Coarse pieces, however, pass on to the roll path to be 
lightly crushed by the conical roll w, (fig. 141), dragged after the 
stirring arm by means of a bent bar, and to be conveyed to the second 
sieve (the central one) by the corresponding shovels of another stirring 
arm. This sieve allows the sufficiently small particles to pass through 
while the coarse particles .still remaining travel on to the second roll 



track where they pass under the second roll w.^ (fig. 141) for further 
crashing. On the third or outer sieve the last sieving of the fines is 
completed with the aid of the shovels, which also remove the woody 
splinters, fibrous matters, etc., left unchanged or insufficiently crushed 
by the rolls. They are scraped through the discharge opening 0 
(fig. 146) and fall through sheet-metal pipes into sacks or other con¬ 
tainers below which are emptied from time to time. 

In order to save wages, in the modern tabic ovens the removal of 
the woody and fibrous chips is effected through several openings and 
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inclined pipes into a worm conveyor for chips running along the back 
of the oven for conveying the whole of the waste in the direction of 
the boiler-house. 

The steam table immediately below the sieve and roll table re¬ 
ceives the sufficiently dried coal dust under the lir.st sieve and the 
pieces for further drying below the middle and outer sieves. While 
the latter is moved towards the outer edge of tin' corresponding 
shovels (about 2 of the total number), the line coal is conveyed 
simultaneously by the remaining third of oppositely inclined shovels, 
and (hffivered over the Iree inner edge into the Ixmt hopper t (tigs. 141 
and 144), fastened to two opposite arms, or better, to the four arms of 
the stirring cross immediately below, an<l carried round with it during 
the rotation of the .shaft. Fi'om the hopper i the line coal slides down 
inclined tubes r on to the lowest table, where it is combined with 
tlu^ sieved coal from the middh; and outer sieves after pa.ssing over the 
intermetliate tables. The whole falls through tiu' discharge pipes 
dig. 147) at the outer edge of the table into the dry coal worm con- 
veyoi' (oven cmiveyor) 

The drive of the stirier is ell'ected in the manner (hspicted in figs. 
141 and 147 below tIu lowest table by means (.)f a large gear-wheel 
keyed on to the main shaft and a small bevel-wheel who.se shaft, 
situatisl in two bearings, carries at its far end a three-speed cone 
pulley and a friction coupling which can be thrown in or out of gear 
by the revolution of a hand wheel. 

'I'his arrangement permits a gradual starting of the stirrer, pre¬ 
vents fracture of one or other of the shafts under e.xce.ssive demands 
as a I'esult of the breakage of the eros.ses or stirring arms, simply by 
partial over-winding of the frictional resistance of the coupling, and, 
within certain limits, permits of a simj)h! changing of rotatory velocity 
by putting the driving bi'lt on to a larger or smaller pulley. 

'I'he driving of the various stirrers of a bri(|uette factory is effected 
either by a common long transmission shaft set in rotation by the dry 
operation machine in the engine room, or by a special small machine 
such as an electric motor. Single drive, especially by electric motor, 
has been continually devedoped of late because of its great advantages. 
In the beginning the individual motors w'ere simply placed close to 
the drier concerned in the open drying room, but iti view of the 
modern mine inspection rules' this is only permitted on condition 
that the electric motors are housed in special air- and dust-tight pro- 

' Bergpohzeiverordiuing ilea Kgl. Oberbergamte Halle, Dec. 21, 1903, § 9, I. 
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tectiiig c<a.sfia on the groniula of safety. Since other electric motors, 
regiilatino; appliances, safety appliances, resistancc.s, etc., only need to 
he installed in such rooms where a development or entrance of coal 
dust is e.xcluded, the motor with ace,es.sori(‘s is, in modern factories, 
installeil in brickwork rooms behind the drying ovens, provided with 
an iron swing iloor, the motor ett'ecting the drive of the stirrer by 
means of a short transmission shaft. 

In this way the single drive lo.ses above all in distinctivemess, and 
in addition the control of the various motors, with their keeping in 
good condition, is rendered more difficult. 

'I'he power re(|uired for an old steam table drier of small design 
amounts to about 5 to 0 11.P,, but for a big modern ov(>n (with 32 
st(%am and 1 sieve and roll tables) to about 9 to 10 Il.P. according to 
whether the working is* normal or very heavy. 

'I’he direct rotating pole motors by Siemens-Schuckert are specially 
adapted as driving motors They usually take about 13am[)s. or 17 
amps, when fully loadisl at oOO volts, and yiidd th(>.refore oOO x Id^iinOO 

watts or ^*1***** = about 9 il.l’.toSOOx 17 = S.'iOO watts or = 10'2 II.P. 

73() 73() 

lindei' certain conditions they may be loaded considerably higher, even 
up to 30 amps. 

'I'hciy have a .s])ark-frec motion at th(‘ various vadocities U}) to 1200 
per ininub,', conx'sponding to six revolutions of tlu^ stirrer, and are 
provided with r(^gul.ating starters and adjusting |•esistanees. 

The out|)ut of an ohl oven reaches 3).') to 40 tons, but of a modern 
oven upwards of 53 to 75 tons of di'ied coal in 24 hours, cori'esponding 
also to the outjiut of an old small pre.ss or a modei-n big jii'css I'e- 
spectively. With an available' heating sui'face of 508 s(|. metres (.see 
p 381) in the largest ovens, tlK'nd'ore, U[) to 130 kg. of dried hri<pietting 
coal I'e.sidt from each .si|uai'(t nuTre of heating surfaci' per 24 hours. 

Ciiri'i'lnfi the Tuhh Drii'vs (tigs. 141, 148, and 149).—In order to 
prevent loss of heat by radiation, ami the pas.sage of dust from 
the si.eam driei- into the drying room, it is nece.s.sary to clo.se the 
intei-mediate spaces between the tables up to the air-entrance and 
v.'ipour-exit openings with a cover. However, this must he movable 
and capable of being easily opened at certain places so that the air- 
su[}ply can be stoppt'd. increased, or diminislu'd; tln^ work of the 
individual tables controlled by inspection and the taking of samples 
at any time; possibh; (hdiciencies in and damages to the stini'is and 
tables recognised and rapidly rectified, the necessary renewals carried 
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out witliout the expeiuliture of too much time and trouble, and any 
possible conflagrations in the interior of tlie oven rapidly extinguished. 

These various reijuirements are fullilled to a large extent by the 
Rowold siicet-iron cover with section catches and adjustable slides, 



Fid. 148. —(JovtMing of ii Zfiitz steam table drier liy sliect-iron doors wit!) air slots 
and slides. Scab* - 1 : 60. 


patented in 1885, and also by the equally old Zeitz covering by 
sheet-raotal doors, with air slots and slides, illustrated in figs. 141 
and 148. The individual intermediate spaces between the tables are 
surrounded by two narrow sheet-metal doors bent to the curve of 
the table and overlapping to a certain extent above and below. 
They are hinged on to pins on vortical flat rails fixed to the 
columns at the right or left, while their other ends can be fixed to 






DRYING THE RRIQUETTING COALS. 


391 


a broad central rail by means of hooks or catches. The .slicct-metal 
doors must open outwards, and when necessary can easily be removed. 
In addition they permit of the entrance of air without opening the 
door by virtue of the horizontal air slots fitted in front with vertically 
adjustable sheet-metal .slides. 

Fig. 149 shows a Cainsdorf design of steam table drier with the 
sheet-metal doors without slots and slides, a construction which is 
often carried out in Zeitz ovens. Above the lowest two tables the 
doors are removed so that outside air can enter here as well as above 
the third and sixth tables from the bottom, where the doors to the right 
are left open. In this drier the pillars with the vertical pipes standing 
behind (for steam and condensed water) and the pipe bends are also 
covered with sheet-metal lagging for almost the whole of their height, 
so as to limit as far as possible the unavoidable loss of heat by radia¬ 
tion from this important part of the oven. 

The upper half of the oven is made more accessible by means of 
a staircase and a .staging. For examination of the highest table of 
the lower or upper Inalf a ladder placed either on the floor or the 
staging is employed. If, however, .such a stage is non-existent, which 
is often the case, a number of ladders of various sizes must be available. 

The very important regulation of the air-supply is generally the 
task of the briejuette manager. This is infiuonced by the varying 
water content of the coal to be dried, the strength and direction of 
the wind, as already laid down in the general part of this section 
(pp. 347 to 3,50). 

If the air entering the oven is naturally warm or preheated in 
the briquette factory, and is relatively dry, or if a strong wind is 
blowing, only a few sheet-metal doors or air slots need be opened 
and arc best opened on the aide of the oven opposite to the exhaust 
ports. 

Warm air can be obtained .simply by installing the ovens above 
the presses, so that the air which is not inconsiderably heated by 
radiation in the press room can rise up to the oven room through 
holes in the floor. 'Phis provides a great advantage over installing 
the ovens on the ground floor. 

Exhaust of Vapours .—For the removal of vapour from the 
modern steam table drier, a square-shaped brickwork space, situated 
between the rear columns and usually covering | or } of the circum¬ 
ference of the oven at the back, is sufficient. In older installations 
it is continued as a vertical vapour chimney into the open air above 
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tlie factory roof, but in the modern plants tlic vaponi's are passec] 
through a system of diist-eatcdiers pr(!vious to passing to tlic cliimney 
communicating with the open air. 

Originally the steam table ovens had a central vapour flue forming a 
contimiation of the hole in the middle at the top, the crude coal-supply being 
arranged siilew.iys. This arrangement, houaner, iltd not prove V(!ry sucei'ssful 
(‘sp('ci;dly in unfavourahh^ we.ather (form.ation and depositaon of lamdensed 
vater from the vapours, entrance of rain and snow into the oven, resulting in 
stoppages and dimnmtioii of the output). According to experiments made at 
the (Iriibe Marie 1. at Iteppist, bower bausitz, such a drier only gnes S.O'V per 
cent, of the ipiaiitity of dried coal given by an eipially large table oven uitli 
side exhaust and central feeding arrangenieiit 

if till' steiim tiible driers, as is the ease at many oven modern works, 
have about half or the greatest parts of their heights open, i.r. nnjiro- 
tected, the side exhaust (with a central supply) is limited to the iipjier 
])ortion of the oven, and in the lower [lortioii the central o|)ening in the 
tables I’ound the main shaft serves as a Hue for the ascent of vapour. 

Further information on the exhaustion of and dust extraction from 
exhaust vapours will be given in iSection \"I[I. 

I)isl}'ihvH(>ii (ij lli'dl i n d Sli'iiin Tnhln Orot iiiul I’rojiomih fur the 
l'iiij)ri)ri'ni(‘'iil uj iStriiiii Tublr /h'i'er.s'.—Under this heading, \V. F. 
Randhahn has communicated to the Zcilsrhrift llritii iil.uhlr' some 
very valuable considerations based on delinite working conditions and 
a series of experiments. T’he more important points are repeated in 
the following pages. 

In the lirst place, it was necessar}- to lay down a method of research 
to obtain as conclnsix e as possible a representation of the method of 
working of a steam table oven, [larticularly with regard to the dis¬ 
tribution of heat, in order to ajijiroach mairer to the jirnlilem of 
diminishing the heat losses as widl as the useful heat reipiired in these 
driers, thus eU'ecting an economy in the steam u.sed, which at many 
works forms a considerable part of tlii' total costs of brii|U('tting 


I. The Distribution of Heat. 

A .steam table oven (i4 metrixs high, b metres exterior and 2 mi'tres 
intiu-ior diameter, with 25 steam tables was emjiloyed. 'I'he maximum 
cont inued output from seven such ovens was dried coal for a total of 
.‘ISO tons of bi'iipietti'S per 24 hours, and therefore 22(i2 kg. brii|Uettes ' 
containing 14 per cent-, moisture wi're obtained fi'oni each oven daily. 

' I'JOT, VI, Nil 24, (i. 417 'I .'Cl/ 
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This corresponds to 2210’5 kg. of dried coal with 12 per cent, moisture, 
the lowest ascertained on the last talile heated with .steam. Assuming 
a 5 per cent, loss of coal dust* arising in the dust extraction and blow 
of the stamp, the hourly reejuirements of each oven amounts there¬ 
fore to:— 

Dry coat . 2327 kg. with 12 per cent, water. 

Moist crude coal , 4451 ® „ 54 ., „ (average). 

Water . . . 2124 kg. evaporated. 

During the experiments under consideration the vapour pressure in the 
oven was 2 3 atms. (absolute), the steam temperature was therefore 
124° C. (compare table on p. 364), and the available heat in the steam 
(inner and external heat of evaporation ^) = 519'428 calories per kg. 

Mea.suremcnts made in summer showed that the circulating air had 
a temperature of 21° at the bottom, 34° at the top, and 26° at the 
middle. In the oven itself it appeared that a uniform temperature of 
57° (measured in the exhaust due) prevailed. The degree of saturation 
of the air was 72 per cent. For Central Germany the average yearly 
temperature can be taken as 8° and the average relative moisture 75 
per cent. (p. 351, footnote). 

Calculation of the Heat Require7iients ami Losses. 

A. Effective Heat used. 

The temperature of the coal above the oven was found by repeated 
measurements to average 16°, therefore the water to be evaporated 
from the coal must be heated from 16° to 57° and evaporated at that 
temperature. Therefore each kilogram of water requires ;— 

Liquid heat . . . 57T21-16006= 41-]l5cals. 

Heat of evaporation at . . . 57° = 566'763 „ 

Total . . . =607'878 cals. 

Since the oven evaporates 2124 kg. of water per hour, the total amount 
of heat required amounts to:— 

Q = 2124 X 007-878 = 1,291,105 cals. 

' In reality the loss is higher rather than lower. 

* The method of calculation can be seen on pp. 100 to 101 and pp. 347 to 349 of 
this book. 

3 According to Randliahn, the external heat of evaporation (hereabout 42 cals.) 
IS reckoned with the available heat of the steam, wherea.s according to R. Vater 
tind IhmjiJmaKhiru, p. 383) only the internal heat of evaiioratinn is given up 
again on condensation. 
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B. Hedt Losses. 

1. Heating the Coal .—The re.sidual water in the dried coal 
2327 y12 

= —— = 279’2 kg. must also be heated from 16° to 57°, reijuiring 

a heat expenditure of;— 

(/, = 41-115 X 279-2 = 11,481 cals. 

The dry substance (like coke) has a specific heat’ of 0-2031, so that it 
requires for heating purposes:— 

2.'!-27 X 88 

^ X 0-2031(57 - 16) = 17-052 cals. 


Therefoi-e the total heat required for heating coal amounts to 


= 28-533 cals. 


2. Heating the Drying Air and Waste Air.—Ai 8° 1 kg. of 
saturated air contains 0 006572 kg. water, and with a degree of satura¬ 
tion of 75 per cent, therefore it contains 0-004922 kg. 'The exhaust 
air may contain 0-106047 kg. at 57°, but with a degree of saturation of 
72 per cent, it only contain.s 0-073355 kg., and the dift'eronce between 
these two figures (0-071426 kg.) gives the amount of water carried out 
of the ijven by each kilogram of air. Therefore the amount of air 
necessary to remove 1 kg. water from the oven is:— 


1 _ 

0-071426 


= 14-0 kgs. 


and con.sequently, for the hourly evaporation of 2124 kg. of water, 
each oven reijuires:— 

14 x 2124 = 29,736 kg of air. 

With a relative moisture of 72 per cent. 1 cubic metre of air weighs 
T044 kg. at 57°. Therefore 28,470 cubic metres of air circulate through 
the oven every hour, or 7-91 cubic metres every second. 

These 29,736 kg. of air must be heated from 20 ’ to 57" and with a 
specific heat of 0-2375;— 

gj = 29,736 X 0-2375 x 37 = 261,300 cals, are necessary. 

The 29736x0-004929=146-6 kg. of water originally present in 
each hour’s supply of air must also be heated, and i-ei]uire tor this 
purpose:— 

-/j = 146-6 x37 = 5678-6 cals. 

Therefore the total heat used for warming the air is— 

Q., = 266,979 cals. 


' The quantity of heat required to heat 1 kg. of the body through 1' 0. 
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Ijosscs liy (‘(iiichK'Lioii iviul radiation are calculated from the formuhe ' ■— 

W = /-, 

1 _ I 1 8 

/■ (i| (i, A 

where 

W-(|uantity of heat transmitted per hour, 
surface exposed to licat, in sipiare metres, 
f j^dili'erence in tmiiporature hi'tween two sides of tin; .surfaces. 

/,•- tile total coedicient of heat transmitted for the surface F {■if. (he 
(|uantity of heat transmitted hourly per s(|uare metre and a 
temperature ditterence of 1°) 

„i = ,S000xthe coeliicient of lieat transmitleil for the inner surfaci' 
(„j = ,S000 for water vajiour condensing on a simjile metallic 


-the .same value for the external surfaci' F. 

()-thickness of wall in metres. 

\ = ihe coetiicient of conductivity for heat (ii-on = '24, copper = (i5). 


Further, if /, and I, he the temperatures on liotli sides of the 
surface F, .s the radiation eoethcienl (ni.sty iron d.'hi, cojiper O'Hi), h (he 
coefficient of contact (// = () for moviiie air), the value of a, is deter 
mini'll hv the formula;— 


I X 


1 ,- 1 , ' ' - 


;\t a temperature of tj ” I"i-f (steam) and /,:^20 (average tempera- 
tnre of the air siin-oundine the oven and pipes), according to the aboie 
formula ■ - 

a.,---: I ■TDD't'- r 1 oil)/, 

'riierefore, fill' cast iron 


PVO.'IS 

and for co|i]ier 

(,1 - O' 1G , h -: (!) II, - l)'ari7.''i , 

For the jiurpo.ses of calculation, the conduction and radiation of the 
four steam pipes (entrance and exhaust), the copper conneef ine jiipes, 
the condensei head with connectini; ]iipes, a.nd thi' surface of the oven 
Cover must he taken into consideration, 

;i. Four SIrinn f'o/n?»,w.s,—Their dimensions a.re : diameter J) = 0'247 
metres, thickne.ss of wall e-0'()20 metre, and length l — TA metres 
Therefore F-= I), x/--(i'44 sip metres. Now, sincif ,\ = 24, i(| = 8000 
((., = l.fOT, the coi'flicient of transference of heat k in this case works out 
' T.'X'iclii-ntiiH'.li, KJtii eilil.ien, vel. i, p. ailU d se<j. 
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ils I4'82(), iVTul the heat transmitted IVom eacli column m--!»!)27-25 cals. 
'I'lie amount oC heat lost I'rom the four columns, therel'un^ amounts to 


(^t, = 39,717 eals. 

4. (Jopimr Conacctiv!/ Pipm (Jlcnt TuhcN ).— D —()-().‘10 metre, 
() ;;=0 003 metre, free length 1 = 0 270 metric, and nuud)e,r =200. 'I'he total 
surface F = 200 X 0’030 x t x 0 270 = 5 (),S0 .si|. metres. Aceordine to 
the above formula;, U[ = 800, ((, = !l'u7, A -05, the eoetiieient /i; = y'5o4, 
and the heat lost 

(^t| = ^)0.57 eats. 

5. ('(niili’iixrr Ih'iiil <ni<l <'(in.'itirl i ii;! I'lfirn. - Thi; total free length 

of the eonnectini; ])i|ies not bricked in was / = 4'24 metres, 1) = 0 04S 
metres, so that !<’= 0'03!I4 S(|Uar(! metres With o' ei|ual to 0 003 
metre We e(it from the formula /.' - I 1 OH and i/i^AiOO cats, 'flic 
condeii.se.r head has a surfaet; of K - I 227 si|U;ire, metres. Siiaa; 
o'=-0020 metre, and .as in 3, /.; = 14'820, - I HO I eats. The total lo.ss 

of heat therefore amounts hi-— 

(I.,-■2.'<.s7 cals. 


(t iS'if/■/'/((■(' of till' Ori'ii. ,liii'l:i>l —The tables ;u'e. .50 mm hieli, its 
u]i|ier ]il:di' is 7 mm , and its lowei' |ihite (i mm. thick. .Since tin; total 
height <if the oven amounts to ltd metres, there remains a space ol 
()t_l4 = r)'0 metres of frci- spiice between the t.ddes which is 
sui'i'ounded by iron [ilales 2 mm in thickm'ss. 

The l.wentv-threi'heateil hdiles aia; im[)ineeil with steam in th(;ir 
interiors for a heieht of 50—13 -43 mm. 

Therefore tliiit sui'faci' of the oven jacket frijin which heat radiates 
to tin; atmos[ihere is F — 23 x 5 x tt X 0 043 metre in area ft the 
thickness of tin; t.-dile wall at its out<;r circund'erence be taken as 
40 mm., we have as in 3, /.' 14 05, and the hourly transfercnci; of heat 


W = /,-. VI = 14-05 X 15 54 x 104 = 23 070 cals. 

'I'he interior surfac.e of the cov(;r impineed by tin; warm air of the 
oven IS F = .5 X "TT X 5 = 7H'.54 Si], nu'ti'os in area. Insnh\ the air i.s at o7 , 
but outside it is at 20 . In this case 11 ^= 0 ^ = 11 must be substituted, 
and wi; get 


10077' 

12a.< 


•0077-'’ 


:17 


+ 0-55 X t X ll"" 


when 5 = 0, .s = 3'3(), then 11 = 11'72. 

Con.se(|uontly, with a plate thickness of 0'002 m 


1 


a 


+ 


•002 

21 


.-. k 


r)-,s57. 
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The hourly transference oC heat from tlio air at 57° to the air at 20° 
tlirough the oven jacket is therefore </,= 17'020 cals. Consequently, there 
passes through the oven jacket, as a result of conduction and radiation, 
Q„ = 40,690 cals. 


SiJMMAKY. 


Iloat Alliance ol' the Oven. 

Cals. 

Per cent 

A lUeiJ lor drying' tin: coals. 

Heat lost by 

1,291,105 

77-07 

1. Heating tlie coal . . . 

‘28,533 

1-71 

‘2. „ ,, drying; and waste an . 

b. Radiation I'loin the steam columns 

206,979 

15-94 

39,717 

2 38 

4, ,, ,, ,, C'ippcv connecting; pijies . 

9,067 

0-30 

f). ,, ,, ,, cnideiiser head 

2,S87 

0 17 

6. ,, ,, ,, oven jacket 

•10,090 

2-43 

Total heat iV']Uiied pei' hour 

1,07-1,968 

lOO'OO 


V. /'((.v.voi/e of Had tlu-oiajh (he Tahle I'loles. 

From the twenty-three heated under plates of the tallies, 0 nun. in 
thickness, with a total surface K-:i7!)’3.5 s(|. metres and a coelHcient 
of heat transmission* /i = 14'6!), a total of 373,327 cals, is emitted, 
the greatest part of which is utilised in heating the atinosiihere. In 
the interior of the oven a total of l,5cS(),()l7 cals, is rei|uircd for 
heating and dr\’ing the coal and for heating the air. (If this, the 
above 373,327 cals, are obtained from the lower surfaces of the tables, 
■so that 1,213,290 cals, must still be supplied by the upper surfaces 
of the tables. Therefore the coetlicient of heat transmission for the 
upper side of the table from the steam to the coal through an iron plate 
7 nun. thick amounts on the average to 


/c^ 


W 

F< 


1,213,290 
379-35 X 67 


= 17-71, 


a value which is about three times the value of that from .steam to 
air. For the moist coal on the upper table it will be higher, and lower 
for the dry coal on the lower tables. 


1). Steam Requirements of the Oven. 

Calculated from total heat required per hour as determined above, 
and the heat of evaporation of the applied steam at 2-3 atms., absolute 
pressure is 


Q- 


1,674,968 
‘ 519-428 


= 3223 kg. 


When i, = 124“ and ij=57”, aj=14-774. 
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If only the internal heat of evaporation is taken into account (compare 
p. 363), we get:— 


Q 


1,674,968 

m-i 


3509 kg. 


Further reference to Randhahn’s calculation of the useful effect utuI 
the representation of the balance of heat in the whole brii[uetting plant 
will bo given later in Section XL 


II. The Drying Process in the Steam Table Oven. 

In order to closely define the proce.ss of diyiiig, Randliahn took 
samples of coal from every table in six ovens simultaneously and 
determined the content of water in the samples. From this he 
calculated the amount of water lost from tabic to table by each 
UK) kg. of the crude coal .supplied 'I’lie calculations and a diagram¬ 
matic representation ' ga\e the following main results: 

1. The largest (juantities of water were given up above the sieve 
table, which was situated very low in the whole of the six ovusns, being 
between the 1-tth and 15th steam tables. The average lo.sses of water 
were— 


On the Heated Tablrs. 1 to 14. 

15 to 23. 

1 lo 23. 

! 1 kg. 

kK 

kg 

j P' l oach 100 kfj. ciiidu coal . . 2’6 

1-4 

2 1 

' In absolute i|UaiititiR8 per lumr . i 1107 


02-3 


2. Accordingly, the sieve and roll tables put back the drying by two 
to three tables, due principally to the fact that the doors of the sieve 
table are left open, the coal absorbing moisture from the incoming air, 
in addition to cooling down. The deleterious etfect of the sieve table 
increases as the moisture content of the coal fed on to it decrea.scs, if. 
its effect becomes worse as it is situated lower in the oven and as the 
drying of the oven bccomea more and more eflicient. 

3. On the cooling tables (here the 24th and 25th) and on the w'ay 
to the pre.ss stores the coal always reabsorbs water. A total of 
Tlt'4 kg. of water is volatilised unnecessarily, l.c. a total of 5j per 
cent., assuming an evaporation of 2124 kg. per hour. 

Con8e(juently, the sieve and roll table .should have a higher .situation, 
a.s is already carried into cfi'ect at many works using steam table 
ovens (see p. 386) ; further, the doors of the sieve table should be kept 
‘ 2. Braunkohle, 1907, vi., No. 24, pp. 421-422. 
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cloHoil as iimi-li as possible. A coiiipact ai'i'anj^eirii'iil of cooliiij; tables 
and coMvcyinj;' <ip[)iiances prevanits the losses of beat in dryinj;', l)ut 
liinders tbe cooling of the ilried coal wliicli is so essential to the, pressing 
oi good brii|uettes. 

III. Randhahn’s Proposals for improving’ Steam Table Ovens. 

It is ol)vions ironi the above beat b.alanee-sbei't that by iar tbe 
grea,test proportion oi tbe beat (77 07 per cent.) led into the. oven is 
utilised in dr\'ing tin! co.al, and williout I’urtber .ido it may be said that 
no eeonoinv c.’iii be elleeteil in ibis (|iian(,it,y of beat. ()n th<’ oilier band, 
it appears bigbl\' possible (bat economies could be eirected with reganl 
to tbe losses of beat In oriler to jireveiit tbe I’adi.ition from tbe steam 
eolnmns and tbe eomieeting bends(2(ii'S per cent) from the edges ol 
1 be. steamdie.iteil tables, which give n|i’in.lidO cals [ierbonr(|i 307 (li) ), 
lepi esenting I 41 pi'i’ cent, of Ibe total beat rei|nired, and to prevent, as 
.idiM|na(ely as possible, tbe coal absorbing moisture Irom and being 
cooled bv tbe air, Ivandbabii projioses to surround tbe oven with a 
s[ieeial jacket and to regulate tbe air-sU[)ply,' 

A flee annnlai’ intermediate space to 10 cm wide sbonid be lelt 
between tbe o\'en and the jacket, wbieb must enelo.se the loin columns 
with the connecting bends and be attached by means of brackets to tbe 
columns or to every third or fourtli table. It must bi' provided with 
doors in tbe usual w.iy , but these miistonly be o[ieiied for tbe pur[ioses 
of control, renewals, or some siiiiil.ir object. 'I'he bends reipiire 
speeialU' tall accessible doors d'lu‘ air reijinrcd is drawn Irom Just 
under tbe roof of tbe drj ing room—wbi re the temperature is some It) 
or l.'i bigber than that near tbe Moor - by means of iron ]iipes provided 
with adjustable slides for regulating tbe sup|ily, and introduced first 
into tbe annular space, from wbeiiee it pa.sses to tbe lower portions ol 
the oven. Ily means of coverings for the annular s|iace attached to 
certain tables, alternating with circular coverings, built in two sections, 
for the bole in the centre of other tables, conibined with side o[ienings 
from the cover to tlm exhaust flue, tbe circulating air can be led on tbe 
counter-current principb.' in a rising zig/.ag path from tbe outside to tbe 
inside of one table, and from tbe inside to the outside of the ne.xt over 
a certain number of tables, and linally led away to tbe Hue. In this 
way tbe, i|uantity of air .should be cut down to tbe lowest po.ssible 
theoretical amount. 'I'lie drying operations should become regular and 
continuous, and tbe output of tbe oven should bo favourably all'ected, 
„ ' Z /.’eoic/io/itf, 11 ) 07 , vi., pp.-123 I'i l, tigs. 231 litSH, 
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especially when the air i.s preheated. According to Itandhahn, the 
economy in steam obtained by the application of a jacket and regulated 


air-supply as e.stablishcd by calculation should total:— 

((c) By diminution of the radiation lo,s.se.s . 4'1 p(‘r cent.. 

(/>) By drawing the air from the roof of the drying I'oom 5'() „ 

(c) By removing the influence of the sieve table 2-5 „ „ 

I'otal 11 ■() per cent. 

By preheating the air supply . lO'O „ 

Grand total 21(i per cent. 


With regard to the practical utility of Kandhalin’s proposals, 
e.xpei'icncod briquette-factory managers who consider the <'xisting 
steam table driei's capable of improvement are afraid that their 
execution would favour the outbreak of fires in the ovens and would 
increa.se the dillicultie.s of extinction. Whether and to what extent 
these considerations ar(! justitlable can oidy be decided on the basis 
of ])ractical experiments, and it is highly desirable that such should be 
undertaken. If it i.s possible, on the grounds of .safety or from other 
causes, to bring only a part of the llandhahn system to ajiplication on 
a working scale, not inconsiderable advantages and economii's would 
uiidoubtedly be obtained. 

A close approach is the jacketing of the steam columns and the bent 
connections, which has been carried out for .several 3 ’ears by the Konigin 
Marienluitte at Cain.sdorf i. S.,and which appears to reijuire no furthei' 
thought if a deposition of coid du.st on the bent pipes is reall_y prevented 
by the method of working, If this is not the case, the jacketing may 
become di.sadvantageous, inasmuch as the quantities of dust deposited 
on the hot bends will rapidly become overheated and ignite easily. 'I'he 
possibilitv' of iinspection is removed, control made difhcult, and the re¬ 
moval of dust made com[)licated, whereby the dangers of tire are increased 

F. W. Foos > has endeavoured to increase the heating effect of a 
steam table by causing the steam circulating in a sector to pass rapidly 
in several radial, concentric, or any predetermined direction.s through 
the steam space before it leaves the table as condensed watei’ or waste 
steam. This is done by a .suitable number of division walls also acting 
as stiffeners for the table plates. By this means it i,s obvious that a 
more complete distribution and utili.sation of the heating .steam is 
attained than in the earlier general design. There seems a doubt, 
however, as to whether an undisturbed removal of the condensed water 
' X. liraiinkohle, 1907, vi., No. 8, yp. 132-133, fig. 75. 


26 



MKjtrK'mS' fND BEIQUEITING. ' 


could take place under these conditions, and it still remains to be seen 
how such an arrangement would behave in actual practice. 

Further intormation as to the suitability and capability of the 
steam table drier as compared with the steam drum tube drier will be 
given at the conclusion of-the following description. 

The Steam Drum Tube Drier (figs. 150 to 156).—This tube drier, 
invented by R. A. Schulz, a civil engineer of Halle, and, during the 
operation of the patent, built exclusively by the Maschinenfabrik 


Fio. 150.—Huckau tube clnor. Lower end plate. 

Buckau of Magdeburg-Buckau, resulting in its being called the Schulz 
or Buckau tube apparatus, was first installed at the Rodder pit at 
Brilhl * in the middle of 1880, and up to the present time has been 
produced in such large numbers that even now it is to be met with 
almost as frequently as the steam table drier (see p. 376). 

.\fter the exjiiration of the patent, tube driers were built by other 
engineering firms producing machines for briquette factories (Zeitzer Bisen- 
gieszerei nnd Mascbinenbau-Aktiengesellsobaft, Zeitz ; the Konigin Marienhutte, 
(iaiusdorf i. S., and so on), in addition to the Buckau Maschinenfabrik already 

mentioned. __ 

‘ If. /. n.-, IL- mid Sal-IVeten i. J'r. St., 1888, pp. 249-260 and table vii., 
figs. 16 to 18. 
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The steam drum tube drier consists essentially ot a long iijclined 
cylindrical drum (fig. 152) built up ol' boiler-plate shell rings riveted 
together and provided internally with a wide, lluo-shaped axle tube A, 
perforated along its whole length with a large number of holes and a 
large number of narrow, welded, drying tul)e.s r arranged in concentric 
series. By means of a worm wluad rim K on the front end plate the 
drum is slowly i-evolved continuou.sly with the aid of the driving 
worm 8 . Moist coal pas.se.s from the coal-cellar over tlu; alternating 
inclined plates in the charging shaft F into tin; real charging space, 
where it is distributed by a supply slide into the open upper mouths of 



the tubes r, and as a result of the inclination and revolution of the 
drum it slides, rolls, or trickles through the tubes. At the same time 
hot steam (usually waste steam) enters the hollow axle A through the 
upper hollow cast-steel revolving piti Z,, streams through the openings 
0 on all sides into the surrounding space, circulates round the tubes r, 
and becomes condensed to a very large extent by heating them up. 
The dried coal ultimately falls from the open lower ends of the tubes into 
the trough of a worm conveyor, while the conden.sed water collects on 
the bottom of the drum and is removed during the revolution through 
the draining branches a n (figs. 150 and 152) into the water tanks 
fj, or tj, and thence into one or the other of three coiled copper pipes 
8 j, * 2 , S 3 , which convey the condensed water with a portion of the 
waste steam into the lower hollow cast-steel revolving pin Z.^. From 
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thu axle tube the mixture proceeds througli a braiicli /< connected 
to a pipe u.sually leading to a eonden.ser bead. Tlie axle tube is made 
steam tight by two readily accessible stulling boxes. 

In recent time.s the lower portion of the tube drier is so arranged 
that it i.s situated completely outside the dust chamber connected to 
the (li.schargo side of the drier. This is a result of this miiu' inspection 
orders' for the prevention of coal-du.st explosion.s. 

The steam prc.ssure to he maintained in the tnhe driers is, in 
general, as high as that in the steam table ovens, but in the driers 
working on the counter-current system it rises to npw.irds of d atms. 
sn])er-pressure. In orihu' to read off tlui steam pressure, a manometer 
is attached to a side branch pipe; at the top of the front plate as shown 
in tig. 151. 

'Phi' remaining piping which is now often nuT with in fi'ont of the 
lower revolving pin .at many works, such as, for example, the Mmanmd- 
grube at Naudorf, Lower Iriusit/,, and the accessories are also repre¬ 
sented d i agra m m a t i cal I y. 

During ordinary working oidy th(> one at tin- right of the two 
valves in the pipe .at the bottom is left open, in order to allow the 
condensed water to pass into the condenser pipe .along with the 
residual steam, d'he left xalvii, however, is only ojiemal afb'r (dosing 
till' one at the right, whi.ai the drier is to be jint out of opiaation and 
the contained steam has to be reiriovaal into the opcai as rapidly as 
possible through the exhaust pilie. Obviously it i.s neccessaiy to pi'e- 
viously shut ott the steam inlet valve below th(( upper Devolving pin 
Zj (tig 152). As a result of those nieasunxs a very rajhd diminution 
of pressure takes place in the steam space of the drum, and as soon as 
the pr<!ssure falls below atmospheric the recoil valve shown at the 
right abov(‘ the, ujiper branch pipi; in Hg. 151 opens automaticalI 3 ’; air 
streams in until it finally completely tills the space. 

When the drier has to he put into o|i<n'ation again the exhau.st 
valve i.s first closed, the tap opened in the air exhaust pip(!, and then 
the steam iidct valva; in the pin Zj i.s turned on. The in(»ming .steam 
displaces the air from the upper to the lower end plate of the drum, 
the return valve .again clo.ses, and the air blows through the pipe bent 
downwards, when a certain amount of condensate resulting from the 
cooling of the steam is carried off and Hows away through the funnel 
tube. After complete removal of the air the tap is turned oft' and the 
valve to the condenser pipe at the bottom opened, whereupon the 
■ Halletrhe Bergpoli;xiveror(hiung, vom Dec. 21, 1903, § 5, No. 4, aeclioti 2. 
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ordinary working of the drier begins afrcsli. The whole appliance 
has proved i|uito satisfactory in operation. 

If such an air-removal appliance is not provided, a certain (juantity 
of air, probably introduced by .small leakages during working, remains 
behind without being displaced into the condensing pipe by the 
incoming air., Since this air is lighter than the steam, it collects at the 
upper end plate and during the revolution of the drum always forms 
the top layer of the steam si)ace. Under certain circumstances this 
appears to be disadvantageous to tlie upper ends of the tube.3 concerned; 
at least the striking experiences at many works using tube driers 
have shown that all the upper ends of the tubes for a length of about 
J metre become eaten away relatively quickly and become leaky. 
Among other things, the eroded portion becomes filled with a resinous 
mass whicli can only originate from the lubricating oil deposited there 
from the wa.ste .steam. In this case the dangei's are to bo traced at 
least partially to the oil present, a proof of the necessity for an 
effective separation of the oil from the waste; steam (see p. 367). 

Princijxd Dimenmms, Speed of Rototion, Number of Tubes .— 
Heating surface, power re((uirem(;nts, and output of the various manu¬ 
factured sizes of tube driers arc shown clearly in the following table:— 


fo. 

Drum. 

Central 

Steam 

Tube. 

Dryiii 

g Tubes. 

Heating Surface 

_ 

' Power required. | 

Daily Or 
put(pe 
24 hoiu'f 

•C-5 3 

O ® S’ 
03 

Length. 1 

tH 

5 

o 

I 

3 

Thickness | 
: of Wall. 1 

Angle of 1 
1 Inclination, j 

1 

No. of Revs, 
per nain. I 

si 

i 

Q 

No. 

1 Diameter. 

Thickness 
of Wall. 

In each 
j Tube. 

1 

i In the 

whole of 
' the Tubes. 


m. 

m. 

m, 

1 


mm. 


mm. 

mm. 

sq. ni. 

sq. m. 

H.P. 

tons. 

1 

6-4 

2*2 


; 5” 

4 


242 

95 


1-79 

about 430 


about 4; 

2 

8 

3-6 

10 

to 

to 

t. 

322 

95 

n 

2-38 

„ 765 

5 


3 

7 

2'4 

to 

! 6“ 

6 

about 

343 

90 

to 

1-98 

„ 680 

to 

1 60 to 

4 

7 

2*92 

12 

seldom 

seldom 

40 

343 

95 

3 

2-08 

„ 715 

8 

> upwau 

& 

7 

2*92 



8-5 

! 364-06 

1 

95 


2'08 

„ 766-60 


] of70 


The tube driers dealt with in the table under Nos. 1 and 2 are older 
types of lower capacities with regard to the quantities of coal dried. 
No. 2 proved to be unnecessarily long and cumbersome. Nos. 3 to 5, 
however, represent newer and latest equipments of the proved beet 
proportions, and whose outputs are increased to such an extent that 
one drier, lite one of the modern steam table driers, is able to provide 
the whole of dry coal for a modern briquette press even of the heavy 
df heaviest construction. ' * - 
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The bearings of the two revolving pins (fig. 152) are ronndetl, and 
rest in corresponding rounded steps resting on two vertical cross I 
beams standing close together. Of these the upper one.s arc supported 
on strong bracket beams laid in the direction of the drum, while the 
lower ones rest immediately on the longitudinal girders. 

Conveyance of the Coal to the Chorejimj Shoft. —'I'he charging 
shafts F obtain the moist coal through openings in the coal store. 
The holes are only a short distance from the neighbouring longitudinal 
wall of the building, and are made at least 600 to 800 mm. in length 
of side, and are consei]uently wide enough to permit of a man passing 
through them comfortably. Therefore there exists the danger that 
the workers employed in the coal store to assist the coal towards the 
openings with shovels or bars, and more e.specially to break up the 
stationary coal hoppers (see pp. 1148 to 345), may ap[)roach too near to 
one of the openings and suddenly slide into the charging shaft along 
with the coal and in certain cases may even bo overwhelmed with the 
falling coal. As a matter of fact, accidents of this character have 
happened repeatedly, .sometimes attended with fatal results.' 

For protection again.st this chains have been hung into the openings 
or round iron bars attached at the four corners so that the workers 
can catch hold of them in case of need. Those measures, however, do 
not always provide complete security, and it would be more effective 
to surround the openings with a fencework of bans standing only 
about 30 cm. ajjart and extending upwards to the foot-bri<lge. This, 
however,.results in a considerable falling off in the automatic sliding 
of the coal and an increase in the labour required. The be.st arrange¬ 
ment is to effect the breaking up of the coal heaps by means of long- 
handled scrapers from a strong scaffolding, or most simply from the 
foot-bridge of the band conveyors (see p. 343). If the coal store is 
high, a second foot-bridge must be provided at a suitable distance 
below the main bridge, and many briquette factories have recently 
equipped their coal stores in this way. 

Mechanical Coal-collectvig Applia7ices and the like have for their 
object the regular supply of the coal to the store openings in such a 
way as to dispense with hand labour. The use of a framework and 
a trailing chain'* and other methods have been suggested and in 

‘ S. Gertner, “ Points concerning the Coal Stores of the Steam Drying Apparatus of 
the Brown-coal Briquette Factories of the Rhine District, and on the Sources of Danger 
observed in the Same,” Z. BraunioUe, 1903, li.. No. 20, p. 257 et seq. 

Z. BrifunhohU, 1907, vi.. No. 23, p. 379 d seq., figs. 214 a to c. 
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some cilsos tested pvaetically, but iu no case have they proved 
very .successful. 

Supply Armwjemnitii .—With the tube driers the difficulty has 
always been that the conveying slide fixed close under the charging 
hopper F can never bo fixed so close to the upper end plate of the 
revolving drum that small particles of coal cannot trickle through. 
Further, a portion of the coal taken up by the charged tubes can 
always fall out again as a result of the slight incliiiation of the drum. 
An endeavour has been made to obviate these inconveniences by the 
following appliances:— 

'I’he crown wheel K contains on its inner side a deep U-shaped 



Fifj. 163.—Hiokctlner’s supply arrangement tor tube driers. 


section (figs. 1.52 and 153), and is divided by means of a large number 
of cross stays or shovels into cells which catch the coal trickling from 
the slide and falling from the mouths of the tubes, lift it up during 
the revolution of the drum, and shoot it back again on to the slide. 
In addition the so-called impact grids are provided. They consist of 
a number (corresponding to the number of concentric series of tubes) 
of quadrant-shaped strips of sheet iron bent in the direction of their 
radii and connected together by means of cross bands. The grid so 
formed is supported .so as to revolve at right angles to the axis of the 
drum by means of inclined supporting and hinged bands on the cross 
beams of the upper rounded pin, and the bent sheet-iron strips lie 
.against the upper end plate of the drum, about their common axis of 
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rotation, by virtue of their own weiglit, and keep the niontbs of tlie 
fre.slily filled tubes clo.sed from the slide on their lower or inner halve.s 
during a (pinrter of a revolution. It wa.s neee.s.sary to leave half the 
tube open in order to leave enough space for the inevitable circulation 
of air through the drying tubes. This had the di,sad vantage, however, 
that fairly considerable (|uantities of coal still fell from the open halves 
of the tubes, and even if these were taken up by the cells in the crown 
wheel and redelivered, the real object of the impact grid was attained 
only very incompletely, especially when the sheet-iron strips no longer 
lay close up to the drum, as a result of wear or other causes. 

The llickethier ])atent supply arrangement introduced siw'cral years 
ago shows considerable progress over the above. 

From the coal store the coal slides and sinks through the usual 
charging hopper F (as in lig. 152) into the real charging space F,, in 
which inclined slides b, are fixed. These slides convt'y the coal in a 
loose form to the individual tubes and ellect an excellent charging 
of the serii's ol tubes TIu' coal trickling between the slides and the 
end plate of the drum is taken up, as previously described, by the 
LJ-sba[)ed worm crown wheel provided with shovels .s, is lifted up, 
but then falls on the segment S extending from 1 to 2 into the so- 
called “after-cliajging space” F.^ whose; inclined plates b.„ arranged 
\h‘netian-blinil fashion, sujtply the coal into the drum tubes, fn 
addition, the (;oal falling from the previously filled tube's is also caught 
by these' plates and re'e-hargeel anel the 45' inclinatiem to the loft 
prevents excessive charging of the cemtral tubes. The; advantages of 
tins arningement consist principally in a better charging of the tube 
with a reisulting more unifeirm drying of the coal and a gre'ater emtput 
of the drieir. The- .substitutie)n of such an apjiliance lor the impact grid 
resulted in an increase in output of freem N to 10 anil even 12 per cent. 

'I’he Hickethier charging arrangement is constructed by the 
Fasongieszerei and is already in use in connection with many tube 
driers, among others at the large bri(|uette works of the Use Hergbau 
Oes. at the Use mine in Lower Lausitz. 

OTHER SUPPLY ARRANGEMENTS. 

In order to prevent irregularitic.s in the supply caused by the 
adherence of moist, sticky coal .in the charging shaft, the Comte 
Fnrstenberg Co. of Frechen, near Cologne, use an arrangement pro¬ 
tected by them consisting of a swinging slide * moved to and fro by 
' Z. Bncunkohlej 190-2, i., No. 28, jj. 342, fig. I3C. 
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means of a cranked sliaft below driven from the worm wheel shaft by 
a belt Tn this way the coal received on the shaking slide, regulated 
in quantity by means of a slide, is shaken on to an oppositely inclined 
distributing plate from which it falls on to the charging slides foi- 
inti'oduetion into the tubes. 

At the Liblar bri(iuetto factory at Cologne the same object is 
attained by arranging a simple feeding’ roll in the charging shaft 
just in front of the mouths of the tubes. The roll takes up the pressure 
of the coal for its own rotation and operation. 

Stoppage of the mouths of the tubes and the fall of coal from them 
is etfoctively prevented by a coal distribution - operated by compressed 
• air, invented by Victor Roltf of Cologne-Lindenthal, and first used at 
the Waehtberg pit in Frechen. A tube fastened to the charging hopper 
in front of the drying tubes is provided, on the drum side, with as 
many holes or small funnels as there arc concentric series of tubes. 
Compressed air is blown through the pipe and its openings into the 
drying tubes as they come into position, and upsets the little coal heaps 
lying in the mouths, blowing them, along with the incoming fresh coal, 
further into the tubes. Several blowing pipes can be applied instead 
of the single one. At the Lauclihammer briquette factory the output 
of the drier has been increased by 15 to 20 per cent without increasing 
the steam pressure. 

iVot ion of the Coal through the Drying Tuber. Turning or Disturb¬ 
ing Ledges. Distributor Bridges.—hi the earlier completely open drying 
tubes the motion of the coal as a result of the inclination and rotation 
of the drum proceeded irregularly, so that the small coal only rolled 
slowly along the inner heating surface, while the larger granules rolled 
on the top of the fine material and passed through the tubes at a 
greater rate. Under these conditions uniform drying could not be 
attained, and it was only possible to remove these disadvantages by 
the introduction of the turning and disturbing ledges ” which have now 
become almost universal. 

In tJie equipment usually applied at the present time the turning 
ledges consist of bands of iron 15 to 20 mm. in breadth or height laid 
facing each other along the whole length of the drying tube, and pressed 
against the wall by means of spring cross stays or half-round tension 
springs riveted to them. The effect of the ledges is to turn over the 

' Z. Braunkohle, 1903, ii., No. 30, pp. 408-409, figs. 227 and 228. 

2 IMd., 1906, V., No. 8, pp. 116-117, figs. 65 to 69. 

^ I >7 n U Q,.1 lOAA T* *1^57 
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coal and thoroughly mix it twice during each revolution of tlio'drum, 
so that the whole of its particle.s come into contact with tlio heating 
surface of the tube.s and the circulating air approximately unifonidy 
and for equal times, and as a result the drying is carried out much 
(juicker and bettor than in tubes witliout ledges. At sevei'al works 
their introduction has increased the output of briquetting coal by 
about 20 2 >er cent. 

The turning ledges with half-round tension .springs pre.s.sing them 
against the wsills of the tubes are preferable to tlu! cross stays, since 
they leave the centre of the 
tube open. With the cross 
stays the particles of coal, 
lignite, or hasty particles 
which have balled up in 
the charging hopper bccoitie 
ari'csted in their progress and 
occasionally give rise to stojv 
pages and fires in tlu! tubes. 

This disadvantage should 
be removed by the dis¬ 
tributing stays patented by 
the brown-eoal factory of F. 

C. Th. fleye of Aimahutte, 

Lower Lausitz,’ and illus¬ 
trated in fig. 154 (in longi¬ 
tudinal section above and 
end view below). In the 
entrance to the drying tube 
a is fixed a stay h which divides any coal balls from the distributing 
hopper in such a manner that oidy coal of correspondingly small circum¬ 
ference can enter the tube. In the front view to the left a second 
dotted stay c is seen crossing the stay 6, while in the view on the 
right the stay h is provided with a circular spring for holding it in 
position. 

At many works spiral iron ledges are clamped in the drying tubes 
after the Brandt and Fude^ patent, or in the Zeitzer Elsengieszerei’s 
design, which is provided with approximately eight turns. 

Using turning ledges, the time of passage of the coal amounts to 

* Z. Bramkohk, 1903, ii., No. 17, p. 224, figs. 128 to 130. 

* Ibid., 1902, i.. No. 41, p. 492. 



Fio. 154.—Inserted division stay for drying tubes. 
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25 to 30 minutes, during which period a moisture content of about 
50 to GO per cent, is reduced to about 15 per cent. 

Uischarge of the dried coal is ott'ected by simple fall from the lower 
mouths of the tubes into the trough of the common worm conveyor 
(fig.s. 155 and 157), which runs along tlie front of the whole series of 
tube driers. Ju order to diminish the unavoidable development of 
du.st during the falling of the coal as much as possible, the mouths of 
tlie tubes arc provided almost universally with th^^ so-called discharge 
covers. These are of such form and are so fitted that each drying 
tube can only discharge its contents when it take.s up its lowest 
position during the rotation of the drum, since this gives the shortest 
fall. The covers are dealt with more fully in Section VII., dealing 
with the .separation of du.st. 

Circulation of air and vapour through the drying tubes is generally 
etlected on tin; parallel-current principle, and takes place thciad'ore in 
the direction of motion of the coal, so that the vapour escapes from 
the lower ends of the tubes, wlicre it rises as a result of its temperature, 
and the suction action of the stack, and follows the path shown 
in fig. 155. 

At a number of works, iiow(!ver, tin; counter-current principle is 
in operation on the grounds f)f a simple and complete dust extraction 
from the vapours, but this will also be dealt with more fully in 
Section VII. 

The drive of the tube drier or of the worm turning the crown 
wheel is efi'ccted, as in the ca.se of the .stirring .shaft of a steam table 
drier, either from a common transmission shaft and an engine or by 
means of a single motor, more especially an electric motor, such as, 
for example, at the Lauchhammer bri(]uotte factory, shown in fig. 155. 
The motors are arranged in a common narrow room below the charg¬ 
ing end plate and the worm drive of the tube drier, the drive being 
cH'ected by means of a counter-shaft and belt transmission (further 
information in .Section IX.). 

With regard to the position of the tube driers, the same holds as 
for the steam table ovens (p. 392). In the Buckau system of a 
briquette factory arranged as shown in fig. 128 the tube driers are 
arranged on the ground floor behind the presses situated in a fore 
building, while in the Lauchhammer bri(juctte factory shown in fig. 
155, as well as in many other work.s, the tube drier is situated in the 
^per story of the same building as the presses and the various woDn 
conveyors foi' the dried briquetting coal. 
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The latter arrangement renders the installation of the heavy drier 
more difficult, and in the light of certain mine inspection regulations' 
reipiires the provision of .special b(‘aring,s as a soeui'ity again.st falling. 



Fig. 165.—Section through the Lauchliaiipnci briquette factoiy woikiiig with tube 
driers and olectne <1itvo. 

It provides, however, the advantage that the heating of the air in the 
press-room by radiation can easily be utilised by taking the necessary 
warm air through holes in the floor below the inlet end of the drier 
from whence it is sucked into the drier. 


^ llallesche heTijyolizm-crordiLuiuj^ vein Deo. 21, 1903, § 11, Nu. 2. 
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Recent Pr(/p(mds f<}r n tietfer UtilmUion of the. Heat in the Tithe 
Drier .—Tlie MaschineiiCabrik Buckau has stviven to attain this object 
by circulating the steam in the drier by means of a steam jet blower ' 
in the central tube. 

The broad central tube is only connected with the surrounding beating 
space by means of a number of holes in the two ends. T'be heating steam 
entering through the upper hollow end journal first enters, with a velocity of 
about 30 metres per second, through the narrow central piece of the system 
of nozzles (on the stylo of the Korting steam jet blower), and in this way sucks 
the steam in the beating tube space through the wider nozzle ring and the 
corresponding holes in the central tube, forces it forward into the closed main 
portion of the central tube through the holes in tlie lower end into the heating 
space, whore it is partly condensed and partly returned on the circular journey 
by the suction eflbct of the injector system. The steam velocity in the heating 
tube near the lower end plate amounts to about 1 metro per second, and at 
the upper ond plate to about 0'8 metre per second. 

From experiments, tlie innovation seems to be thoroughly practical 
and well adapted to give a better heating effect and larger output of 
the tube driers. 

G. Sajatz of Senftenberg^ proposes to utilise the heat radiated 
from the drum jacket for the purpose of preheating the moist coal. 
The jacket is surrounded by drying cells lying in the direction of its 
length and intercepting the coal fed from above the inlet end plate 
just in the same way that the inner heating tubes, which here only 
serve for the finished drying, do. 

The drying cells should be built up of external radial ribs on the drum 
jacket and flanges on both sides, which overlap to a certain extent but leave 
a suitable tree intermediate space. During the- rotation of the drum the 
moist coal is shot through these intermediate spaces and then moves forward 
alternately over the ribs, jacket, and flange surfaces until it is finally dis¬ 
charged hot through holes in the flange of the lower end plate. Vapours 
escape through the interspaces of the flanges. 

The arrangement, which has not yet reached a trial on a working 
scale, complicates the simple construction of the tube drier to no small 
extent, and demands that the coal discharged from the lower end 
must be returned again to the upper end plate by means of a special 
arrangement, so that it can proceed to the inner tubes. 

It is simpler to surround the ordinary tube drier with heat-insulat¬ 
ing material such as is used for steam pipes or cylinders to prevent loss 
of heat by radiation. 

' Z. liraunkohle, 1908, vii.. No. 5, p. 76, fig. 35. 

* * Ibid., 1908, vii., No. 26, pp. 444-445, figs. 226-227. 
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This has been effected on an ciperiinontnl scale for several years at the I Iso 
mine, Lower Laiisitz, with several tube driers, the result beini? that the effici¬ 
ency (i.e. the ratio of the ([iiantity of heat actually used in evaporatiiij^ water 
to the real heat applied), nsnally between 69 and 70 per cent, according to the 
season of the year, was increased by about per cent, by insulating the jacket; 
the output of dried coal remained the same. 

Kegd’s Tube Drier with Duet Filter and Dwcli(inje.'—\Vh\\t! in 
the inodern steam table ovens the coal dust which ha.s finished drying 
is sieved, sorted, and led away from the coarser particles early in 
the drying (see p. 380 et seq., tig. 140), a similar appliance is never 
provided in tube driers of the ordinary design. C. Kegel has sought 



to remedy this deficiency by introducing a dust-sieving and removal 
section in the centre of the drier in such a manner as to he steam tight 
against the heating and drying sections R and A on either side. 

In the section C the drying tubes arc provided circumferentially with holes 
which sieve out the fine material from the coal supplied at R coming from the 
section B (the direction of rotation of the drum being shown by the arrow), 
while the coarse granules travel into the section A to be further dried and di.s- 
charged at E in the ordinary way. The du.st .sieved off' is conveyed to the 
space D in tho several steep spiral windings Uj, a^, Uj, a^, . . . according to 
re(pnremont8, provided on the outside of the drum, from whence it can be 
removed to the point of application. In addition, a second sieve section can be 
provided at the lower end of the drum if required. 

The tube h aets exactly like the condensed water waste [lipes h and k for 
the conveyance of the condensed water from B to A. D is closed against the 
drier, and if necessary provided with a self-closing counter-weight valve d so 
that vapour cannot escape through this part of the apparatus. 

' ' Z. BmunkohU, 1904, iii.. No. 17, p. 229, fig. 126. 
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Up to the present this commendable invention of Kegel’s does not 
appear to have found application on a practical scale. In ease of its 
introduction with suece.ss, coal would certainly be uniformly dried in 
tlie tube drier, especially if turning ledges were applied, and the output 
of dried coal would certainly bo increased. 

Comparison of the Steam Drum Tube Drier with the Steam 
Table Drier. 

Special attctition has already been called to the fact that the 
ordinary drying sy.stems of the (lorman brown-coal bri(juetting indu.stry 
have for a long time consisted almost exclusively of these two types in 
approximately eipnil numbers, and at the present time they are intro¬ 
duced in e(|ual numbers although in certain districts oiu! type is 
preferred while in others the other type finds preference. The choice 
may not always be made on es.sential grounds nor on right lines, but 
the conclusion can bo drawn that for working coal of a certain property 
tube driers ai'e best, and for coats of another nature table driers are 
best. Further, the two systems may be 0 (]ual from many points of 
view, and the special advantages of one are outweighed by the peculiar 
characteristics of the other. 

A hal'd or sandy coal causes a too rapid wear and tear of the tal)le 
surfaces and, above all, the plate shovels of the stirrers in the table 
ovens, and therefore the tube drier is better for this ])Urpose ; while a 
soft damp coal can be 'w'orked much more easily in the table drier than 
in the tube drier, the wear being very considerably dimini.shod. 

With regard to the output and amount of steam used, or efliciency, 
there is not a considerable difi’erence between the two driers. >Since the 
lapse of the patent the price of the tube drier has been considerably 
lower than that of the table oven (about 23,000 marks against 43,000 
marks for the larg(!st-sized driers), and in addition the power consumed 
(about one-thii'd) and the wages costs are lower in the case of the tube 
drier. (The labour of the latter, however, always needs extension 
because of a sieving drum and a subseiiuent crushing roll whose cost 
and power consumption must be taken into account.) On the other 
hand, the general repairs can be effected easily and rapidly in the case 
of the table driers, and even the occasional extensive repairs are not 
so difficult and do not take up so much time as in the case of the tube 
driers, since all the movable parts as well as the sectors of the individual 
tables are readily accessible and renewable from the outside and—in the 
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modern choice of tlie diaiinitcr of the opening—are equally accessible 
from the interior. 

In addition, the table driers offer the following special advantages 

1. The motion of the coal and the course of the drying can be 
watched at every desired stage (on each table) by inspection and the 
taking of sample.s, and can be regulated according to requirements by 
.one or another of the available means, so that the varying moisture and 
temperature of the coal supplied and of the air introduced, along with 
the other conditionsi affecting the drying, may be always taken into 
account at the right moment. 

With tube driers control is only possible at the discbargo side, and any 
reipiired regulation of the conditions always ap[)Oars too hate ha- the coal 
already discharged. 

2. The coal can be subjected to an after-crusbiiig at a suitable time 
on the sievmand roll table in.side the drier itself. 

3. At the same time, the finished dry coal dust can be .sieved off 
. and removed at the right time. 

This advantage is of course removed with the Kegel tube drier [irovided 
with dust-sieving and removal plant. 

4. The coal can also be cooled on the last tables in the apparatus 
itself. 

5. In the table ovens there is usually less whirling of the dry dust 
than in the tube driers (.see further iiifonnatiou in Section VII.). 

These .special advantages of the steam table driers are after all 
so con.siderable, that in the opinjon of many manufacturers, they more 
than outweigh the disadvantage of high installation and working 
costs; and this system, which i.s in many ways still capable of further 
improvements, is assured of an extended application in the future, 
particularly for the working up of soft and wet coals. 

Combined Use of Table and Tube Driers for the Preliminary and 
Finished Drying.—At the Robert mine, Wansleben, in the Halle 
district (A. Riebeck’s Montanwerke), such a combination of small tube 
and table driers has been applied in the new bri()uette factory erected 
a few years ago, and is to be seen in the views and description of tliis 
factory given below in Section X. The teclinical disadvantages of 
botli should be prevented, and their advantages brought to the fore 
as much as possible by sucli a combination of the two .systems. A 
short tube apparatus aboMt 4 m. long first dries the fresh coal to 
'about 30 per cent, moisture and then passes it on, through a small 

i.T*T 



US' ‘ ItRrQUETrES* AND BKfQOTTTlNO. 

iitcTiiiediati' l■()ll-c^u,sll(;|■ t.) break up tlio adlieriiig partH. to a table 
jveii witli fourteen tables standing below. The table oven is provided 
a’ith a sieve table and two cooling tables for .sieving away tbe dust 
and cooling, both drying .systems are providial with special drive 
and dust-eatehers. 

Tiie drying appaivitus w<irks well so far as is known, but at all 
e\ ents is nuire ditticult to superintend, and reipiires more attention to 
detail tban a single system consisting of two largo tube or table diieis 
with dust-catebers. In a small factory this unnecessary complication 
may not liax'e much eti'ect, but in a large factory it would at least 
become troublesomiy and eompared with a single drying system) w.ould 
reipiire a liU'gei' stall', etc., witli I’esulting inereased costs of working, 
riierefori' tbe example of the Itobert n)in(! does not apirmr to have 
found any imilatois up to tbe presimt. 



SECTION V. 

CARRIAGE, MIXING, COOLING, ACCUMULATION, 
AND CONVEYANCE OF THE DRIED BRIQUETTE 
COAL TO THE PRESSES. 

In order to produce .stroiii;, iiiiil'oriii bri(|ucttcs (ospeciully doincHtic 
bri(|iiettes), the dried coids uiu.st first be thoroueldy mixed in order 
to eipialise the almost unavoidable variations in the moisture content 
and temperature of the coal delivered from the various driers, and 
also to ensure thorou>,di incorporation of the (lifterent-sizcd particles. 

For this purpose the coal is.suing from the tube di'iers is sieved 
and afterwards crushed between roller.s. At the same time it is 
essential that a certain amount of cooling (from fiO’ to h.5" C. down 
to or 40° C., according to the drying system and steam pressure) 
of the dried coal, which is still too hot, should take ])laee, 

During temporary stoppages, such as are occasioned by repairs to 
presses or driers, it is necessary to be able to fall back on a stock of 
dry coal in order to maintain a normal working of the plant. The 
mixing and cooling appliances are often utilised for this purpose. 

For the purposes of conveying briipietting coal from the various 
driers to the sieving and linal rolling appliances .sometimes provided, 
to the mixing, cooling, and storage houses, and finally to the charging 
hoppers of the presses, spiral conveyors are the most suitable and are 
often used exclusively. They may be horizontal, a.sccnding or descend¬ 
ing, always act as mixing arrangements, and often have a cooling action. 
Elevators (dry elevators) are used for lifting in a vertical direction 
to a room or apparatus situated on a higher level. Band conveyors 
suitable for moist coal cannot be adapted to dry hot material because 
'of the reasons already given on p. d41, and especially since they are 
always completely destroyed in the occasional fires occurring in the 
sheds, which must of necessity be closed in. At the present time, there¬ 
fore, band conveyors are never met with in the drying operations. 
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Iti the i'ollowini;' ])af,n!.s the iiio.st iiiiportaiit varietie.s of spiral con¬ 



veyors will be (](rscribed 
and illustrated (tigs. ] 57 
to l(i4). 

Conveying and mix¬ 
ing spirals have already 
been dealt with in the 
section on coal hriipiett- 
ing as regards their 
application to pit. coals 
and [)it('h, and repro¬ 
duced in tigs. 15, It), 
22, and 27, as well as 
in th(^ illnsti'ations of 
coin])lete (■oal-hri(|ni‘tt(‘ 
factorii's (Mgs. .S7 to 
103). Various ('xaiajjles 
of their a])plieaiion to 
dried brown coals can 
he seen from llgs. 123, 
133, U7, 140, and 155 
in the last sis'llon. 

Ill lig 123 the dry 
coiil falls fioiii the whole 
of the tube driers arranged 
111 line, tlii'oiigli meliiied 
covered spaces of .sheet 
metal, into the brickwork 
trough of the oven or 
store .spiral which is eon- 
nected to an ascending 
s]iiral conveyor at its end. 
This shoots the coal into 
a comeal drum sieve to 
sort out the coarse grains 
and lead them to a final 
roll-crusher. The fine coal 
and the crushed product 
are taken up by a second 
ascending worm conveyor 
and carried to the liori- 
zontal press or distribution 


spiral situated above the charging hoppers of the presses, (Special mixing 
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and fiddlitn^ chainlicrs are slid iiiPii exislent in lliia old arranoi'iiient of (lie 
Bnck.ui aystein ) 

Kio. Ids allows an oven spiral in the lioltoin of the wedge-sha|»ed eollceline 
and mixiri" chamber of an old wind-oven installation. 

In fi;r U7 the oven spiral is situated at the left, and rniis under the floor 
through an iron trough elo.sely covered anil eoiiiieeted with the last table of 
each oven by means of an inehned pipe. In lie I I'.h however, the oven spiral 
IS situated to the right, above the floor, in a bnekwoik worm trough. 'I'lie 
cylindrical jacket of the short dowiiomer fiom the foremost table drier (still 
to be installed) can be .seen in the front. 

Fig. 155 partially shows the same ariaiigeiiieiit of spiral eonveyors, etc., as 
in fig IdS, but the first aseciidiiig spiral IS omitted because of the high situa¬ 
tion of the tube drier ■«. From the oven worm the dry coal passes directly 
into the drum sieve o, is the after-crushing roll. </ the distiibuting spiral. 



Fig. 1.57 i.s a lone'ittidinul and cross section throtloh a hrii|iieUe 
riie.tory with eioht tube driers and I'oiir presses (Koiiigiii Marieiiliiitte 
at Cainsdorf). Aiiioiiir other Ihiiies it will readily lie seen how tlie 
tlry coal is conveyed lliroiioh tl;e collecling .spiral situated in front of 
the driers to the drtini sieve with roll-eriisher at the right, and is dis¬ 
tributed to the pre.sses from the press spiral niiniing to the lid't. fii 
.special eases the dry eoid can bo drawn ott' from the oven .spiral throiigli 
two dovvncomcr.s into the cliarging ho[)[)er,s of the presses hy the 
shortest way. It is then only neees.sa.ry to ojien the slides over the 
discharge tubes, which are usually kept closed. 

In the following pages the various sjiirals and spiral combinations 
of approved construction by the (I F. laeder idevator and Hjiiral con¬ 
veyor factory in Wurzen, Saxony, are represeiiled. Figs. 15iS to 1(12 
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tliry liilvc Uic adv.-iiita'4i‘ uf lnwci wciylil, jiowii' (■(iiiMnii|itiiiii, .-iikI 
prica ('iiual Ijl’n (i\('r tlic I'oiU'a-dnuMrd iioii ahal'ls wliiali wriT 
[ol'liii'i'lv ap[)lii'(i almost uin\'t'rsall\ and air i'Mmi how ol’trii iisnl Thr 
wril-iiiarlimrd dn\ ina and liraniia |oiii iials li\rd m ihr I iilirs I'to ol\ r 
ill riosrd wlii(e-mrl„il lirai'iliys 

Liymmirvitir tfrariaa^ liair not inoird sn a"rd , lino wrai iiadiv aflri 
tMalit days’ iisr, as ,i I'rsiiil nl whu-li llir spii.iK iiil> na llir tiniali and snnii 
lirrniiK' iiirltrrtivr 

Spirals of :>00 to dot) iimi. diamrtrr and 2 tod nun lliirkiirss am 
usually applird in browii-coal l)rii|iirt(c I'artorirs 'I’lir acri'ssory iron 
troughs are inailrof sheet'metal stlU'ened attlie lippei ed"es uiili aai;;le- 
iroii and lilted at each end wilJi a east-iron liead-pieee provided with 
hearines I'oi the slnift If the leiioih is over o metres, thev are 
strengthened hy two iiiterniedlati' heaiinys whieh are fastened to east- 
iron trough eou]ilines huilt in two seetions. The hearin;;s aie provdded 
wdth diisl-tielit hihriealors and the iron troughs ran he eovered with 
Iron plates inakine'dust lielii, joints t’or oven spirals and the spirals 
in t.he, stonine and eooliiip spares hriek vvork Iroiiehs lim'd with eeineiit 
and eaiefnlly L;roiind out are fairly often iisi'd 

I'ht;. IhS shows two eoniplefe spirals in iron tioiiyhs eonneeted 
with e.ieh other at riyht, aimles ()ne spiial arts as a earlier to 
the other 

111 liy I.V) t,wo paiallel spirals aie driven in opposite i|iiei (ions in 
anilon tioui;h Imilt in two seetions from the saim • indiealed dllve hy 
ineaiis of a pair of near wheels. 

t’le' IliO illiistiatis two spiials, one with a lefi hand vvindiiii; 
and the other with a riohl-liand windini; attaehed to the same 
tubular iron shaft. I'i.ieh spiial earries the material to (he eeiitre, 
vvheiiee it is earried away tliroiiyh a diseharoe opeiiiiii; in the trough 
(not repl'eseiited). 

Kiys. 11)1 and 1(12 illiistiati' an improved eoiipliiii; loi spiial con¬ 
veyor sections intiodueed hy (1. F laeder' 

Kach inihvuliial spiial seetioii a is provideil .0 tiolli ends vvitli .in eiitsliuid- 
me [nil A’ which is to he eonneeted with the lie,nmy liollsAilii: !(i()nntlie 
mslallatioe. of the spinil eonveyoi. In this wav the heaiiiiy pm eiin he 
rcnioved at any time and lepl.ieed l>y .i new >nie Spiial wines ./can he used 
with advantage for tins eomliiiialioii, llieii serfioiial naves lieinc pieveiited 
from revolvniy liv means of two seiews ]n this way a stiony loiipliny ol the 
whole spiral length is etl'eeted, and the ineffeelive s[inee lielween two neiylilimir- 
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in^ u'onu sections is limited to the very lowest extent. Further, the installation 
of tin; spiral conveyor and the removal of any possilile damaged sections is 
very considerahly facilitated. 

If it becomes a (|uestion of thorou^ldy mixing th(i coal rather than 
conveyance, .spiral conveyors are advantageously (unployed instead of 
the compieUi worms, d'hey consist of stri})s of iron connected to and 
at deiinite distances from tht; tubular iron shaft by means of bolts 
(fig lb‘f), or of adjustable spiral .sections (fig. 1G4), ('acb of whicdi is 



Fig. 161.—Lieder coupling tor wonn-convcyoi' sections. Ijongitudinal soetion. 


fastened to a tul)ular iron sliaft (soincwliat stronoci' than usiiaJ) b\’ 
means of special screwed bolts Such spiral conveyors were formerly 
very much used for the eonveyanci.' of dry bi'owii coal, but since lliey 
had a very much smallei' output they were very mueli less satisfactory 
as conveyors than the oi'dinarv forins 

-- Elevators for Dry Coal (Dry Elevators) 

N. are iisually built on exactly the same 
/ \ liiics as the elevators for moist crudt! 

jKt—iSi coals (wet elevators, pp. li.S!) to tUO). They 

are in variably arrane'(‘d \'ertieally, and 
I"' are Hurrounded by brick walls. At moder- 

Kio. 162 —Lieiler c.mi|i1iiik atcly large plants witli thr.M' wet elevators 
there is only a usingle higli-eapacity dry 
elevator, because of the large loss of water during drying. 

During tlit; operation of this elevator it is impossible to prevent 
raising clouds of coal dust which may be very easily ignited, and 
formerly many of the disastrous fires and explosions had their oi-igin 
at this point. Recently therefore tlie mine police of the Halle and 
other districts have decreed as follows:— 


Klevaters for dried coal must be placed outside the factory buildings 
idtugetlior; or, if inside, tliey must bo placed in special sjiaoes so that tbo 
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Elevator, Cooling and Storage Shops. 

Ill inodciTi liriiiiii'tto I'actoiicK iiarticularly tliose of tlu‘ 
sy.steni, tlie dry (di-Miior has heeii installed in an onUaulding stainling 
by itself or conneete)! with thi‘ main bidlding only by narrow inler- 
mediate bnildings, while cooling and sloi-age shops are, arranged one 
bi'hind (he other (|niie apart from tin- elevator bouse The twelvi'- 
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press faetf)!')' of /eitz eonstrnetion to lie de.scribed later in Section X. 
(see plan and section U-S, and sections A B, (M). NO, and 
eives an exami.le of such a system Big. 1115 .sho«s the elevator 
honse^at the right of the longitmlinal section NO), the cooling 
elnimber in the centre, and the storage room to the lelt, in addition to 
the various spiral conveyors. 

'riie elevator discharges the dry coal lifted to the upper .Oory of 
the tall outbuilding into the upper spiral conveyor, whose longitudinal 




MIXIMd, COIILINO, VNI) ('nNVEYANt'E. 


4‘2T 

axis is foiili'.'iJ with tJial. of flic tln-cc roiHiis ilcsci'ibcd jiliovc As ii 
rule, this s|)iral only corueys the coal to the lliiee seefioiis of the 
Coniine room iiri'aneed one after the other, iido whiidi the coal falls 
throueh holes in Ihe hottom of the worm Iroiie'h. The i|nantil.v of coal 
can he reeidated hy slides attached to the openincs in the troueli 
If, however, more dried coal is supplied than the cooline ai |■ane'l>nlenls 
(dra.ueht ajtpliances, see helow) can or should deal wilh, or if the 
cooline arranyemeid- must he put old, of action either wholly or 
paiiially hecause of ,soiue interruption in working the spiral conveys 
the excess ol coal to stoi'erooms heyond the coolin»' chamher, where ii 
is drawn oil' in a snndar way 

t'eiilially, helow t,he eooline or sloraee chamher, a sup[ilv spiral 
operates in the opposile direc|,ion in such a way that Ihe coal snp|)lied 
to it IS eonveyisl to tim end of (he pi'css spir.al situated helow, Tim 
laltei'conveys Ihe Coal to Ihe press room, and linally disti ilmles it to 
(heto])sof t he individual pressi's ((ip. I (ih, left of sect ion h-!\l) 

Cooling Arrangements. 

The simplest cooling appliances are the cooling lahli'S already 
descrilicd in comii’clion with the steam table driers (p .‘ISO) They 
eiinsisl either of the two or three lowest tallies, wdiiidi are mdmaleil ami 
111 some places ,ire hollow and cooled with water, or of special complele 
di,se.s 'file coal deli\ eied from the lowestdieated table at a leni|icrature 
between Ii.') and (iO C is gradually coohsl down to about .hi) ('. by 
lieiiig turned and dragged over the cooling ta,hlcs liy the shovels of 
the slirring aims and being snhjcct' to tIm action of fresh air entering 
(he hottom of the apparatus. If a, storeroom of .imjile proportions 
exists and the dry coal is conveyed lo it regularly, this usually snilices 
for all practii'a,! pnr[)oses, and good hriipicttes can he produced, since 
the coal will he cooled considerably (down to about IK)' (I,) dniing the 
to-and-fro motion in the worm conveyors, storage in the stoixu’ooms, 
and later in the charging hoppers of the presses. 

In case of lack of storage s[iace, a combination of cooling tables ami 
several long worm conveyors is employed in order to attain the 
neces,sary admixture, eipiali.sation, and cooling by the to-and-fro motion. 
The result, however, is only satisfactory when the individual driers 
are working well and deliviwing dried material whiidi does not dilfer 
much as regards water content and temperature. 

if it is desired to hecome more independent of the supervision of the 
oven attendant and the liriipiette manager, and also in the intere.st of 
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iui increased drying effect, tlic iidinission of fresh cool air into the 
drier is prevented as far as possible. Further, it is advisable to carry 
out the cooling outside the drier and to provide special cooling 
arraugeinents. 

Sucli appliances are indispensable at all works using tube driers 
the usual construction of which does not porniit of cooling inside the 
ap])aratu,s. Independent cooling tables and coolers on the principle 
of the Rowold wind oven arc most usually applied. Occasionally, 
boiler-tube coolers also find application. 

Table CaoliiKj Appliances are built on the lines of th(' Zeitzer 
steam table driers, but instead of hollow tables are juovided wilh 
complete discs usually of d S metres diameter, (limerally speaking, live 
such di.scs and one sieve and roll table are sullieient, but it is obvious 
that the latter need only be [)rovid(sl when (he drying has been carried 
out in tube driers. In this way the installation of a special drum sieve 
with aftei’-erushiug roll, which otherwi.se must be provided as previou.sly 
do,scribed, is obviated. Such a table cooliitg apparatirs with ilust 
sieve, rolls, stirrers, jacket, and power shafting, etc, costs about 
4.500 marks. 

Slidi'iKj Plate Coolers, like the llowold hot-air drier described 
(p. .‘171 ei. se(/.) and ilirrstrated (ligs. 107 to b'!!)) above, crrrrsist of two 
vertical double .series of slidirrg [rlates berrt to a r'orrmled airgh- of 
about 145', arr'arrged in vmietiarr-biirrd fashiorr, arrd fixed to corrrwftotrd• 
iug projections itr the east-ir-orr nail plates. The air- clrarrtliers and tie' 
vertical sheet-metal flmrs (a or c in figs i:l8 .^lal |;!i)) for- thr' irrtr'o- 
duction of heated air ar'e, however, rrot proN'iderlr 

The hot .sttrall coal supplied above slides in the manner depicted on 
p. :172 in two streams between the two double .series (itsually pr-ovided 
with 2(25-1-2()) = 102 cooling plates). It pursues a zigzag path frotrr 
plate to plate and is cooled utrder tin; actiorr of fresh air', str-adily 
strcairring through lower opmriirgs in windows provided in the two 
long sides of the cooliirg space, and also thr-ough the, long slits in thr; 
vertical wall plates into the space between the two series of platrrs. 
Finally, the air escapes through a brickwoi'k chimirey towei'ing above 
the roof. The automatic sliding of the coral takes place at a rate 
determined by the rate of rcirroval from the bottom in exactly the 
same nranner as described for the wind oven (p. .872). .Stoppages can 
scarcely river take place, thanks to the dry, loose nature of the tinishod 
briquette coal which passes through the cooler in about .80 minutes. 

*'It is not usual to make these coolers over 4 metres hmg and 5 imrtres - 
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liijfli, and the coal to be cooled is disti'ihuted anionn a eorresponding 
nninber of appliances arransjcd in several cross series (hatterii's) one 
behind the other, each series containing three apjiliances standine 
parallel In tlu! length of the cooline chamber. For six to nine pre.s.scs 
two, and for twelve presses three, batteries arc nsnally enonnh, and this 
is the ease in the twelve-press plant already mentioned (sci! lie. Kin, 
loneitudinal section N-O). 

The di.sl.'ince of the individual cooline appliani:es from each 
othei in the longitudinal and cio.ss diiasdions should be such that 
•a pas.sae'e is left l.u'^e eiioneh for the execution of the nece,s,sary 
work. 

The, coal (li.sehareed from the ajiparatiis at llu! bottom falls into a 
common troueh of wedee sha[ied .section rnnnine in the longitudinal 
direction, ajid slides alone the smooth brick walls, ini’lined at an anole 
of at least .M) . tot.he interrnediide worm (sniveyor which then carries 
the coal to the press w'orm (liy. Ki.")) 

In [irai’tice the c<)oline- appliance on the lines of the wind o\en 
has given good results eenei-ally. With acomplete.l^' auloniiitic motion 
of the dry eo.al the working and laboni- costs are very low, and 
the cooling ell'ect is ver\ satisfactory. The bihpiette factory 111. of 
t'lai'a pit at Neii-Wel/.ow, Lower Lansitz, serves as an example. Her<^ 
the coal charged into the lop of the coolers at about G.5' to ti'i' 0. is 
discharged at the bottom at abo\it +0 to ho t and in addition a thorough 
admixtni'e, and, under certain conditions, a certain amount of after- 
drying (loss of about 1 to 2 per cent, of moisturt!) of the coal may take 
[)lace ■ d'he develoinnent of dust is only moderate if tlni introduction 
of fresh air is properly regulated. 

At the Morrem hiTpiette factory at Iforrem, boiler-tube coolers 
with tubes 1811 nun. wide are used. The tubes are surrounded with 
cold water, and the dried I'o.als and fresh air are allowed to j)ass 
thnnigh them, whereby a cooling from about 70' to 40 to -‘i.V’ is 
cttected. 

Storerooms. 

Owing to the introduction of suitable cooling appliances, the former 
very general practice of the use of a storeroom lor the e([ualisation 
of moisture and temperature differences can now be di.spensed with, 
but it is still rcipiired for the purpose of storing dry coal during 
interruptions in the operation of the presses, and so on. On this 
account it is difficult to manage without a storeroom at so many 
modern wOi'ks provided with cooling appliances, while at works not 
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SO provided siieli a slore can scarcely be dispensed witli. Tlii; [)r()\'isic)n 
ol’ sioreroonis lor drieil coal is rt'ipiireil by special I'eenlations of the 
ininijie coniniissions. 

Ill tli(.' Ibille district’ storaeo I'eoiiis must not he }ii'ovidcd lielow other 
rooms ill the factory; tiicy must he situated at such a height that I he coal 
docs not have to he elevated on its wav from the store to the presses, their 
walls iimst have no internal irreenlarities, and must have an inclination of at 
least l’)°. 

These conditions are, best fnllilled when the storeroom is arranecd 
behind the coolino ap[iaratus in Ihe elevator and eooliiio shop, so (hat 
in ease of need it can be fed from a common central worm conveyor, 
d'liis is'cari’ied out at many modern works, and also in the e.xample 
of the twelve press faetoiy cited above. Kio. I().') shows in section 
the length of the storeroom to the left of the coolino cliamher, while 
Ih(^) shows a cross section. Its steep, lone walls consist of .scmui 
narrow, Hat brick arches restine on inclined iron I beams and levelled 
inside with a coatine of cement. Si.v nari’ow cro.ss walls with tie bars 
divided the storeroom into seven chambers extendine; close up to the 
roof. 'I’hey can be filled from the worm conveyor sinely, severally, or 
altoe'ether accordine' to reijuirements. The rool ol the storehoirse is, 
like that of the cooline- chamber, m.ade of llat brickwork arches I'estine 
on ci'oss beams, and is pierced in the centre with a luniibi.'r of holes 
situated immediately below openings in theconviyor trough and closed 
ly means of slides. 

From one of the long walls of the storeroom tlmre rise four brick¬ 
work e.xhaust Hues who.se main object is the removal of line dust 
arising during the fall of the ilry coal. Xalurally this development of 
dust is greatest when the coal falls into an emjity chamber and Con- 
sci|Ucntly has the greatest fall, 

T'he co.al lies in the storeroom until it is re(|uired for the operation 
of the presses Jiuring the period of rest it completes the, desired 
eipiali.sation of moisture content, and nndergoe.s a certain amount of 
cooling which is, however, limited by the closed nature of the space. 

In order to control the emptying of the storehouse, each chamber 
is provided, at the bottom of the long wall in front of which the 
di.scharge conveyor is situated, with an opening 300 mm. M'ide provided 
with an iron mouthpiece. The upper portion of this is closed with a 
vertical slide, while the lower portion is closed by a .small discharging 
roll, usually 300 mm. diameter and 300 mm. long. The roll revolves. 
^ llallesche Jkrgpolv^cicerordnvvyj Dec. 2i, 11)U3, ^ 4, No, 7. 
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carries and discharges an aiuouiil of coal into llie conveyor below, 
depending upon the opening of the mouth-piece which can he 
dcterniined l>y tiie adjustable slide. 

The brickwork worm and I'oll trough is closely covered with a 
series of iron lids (TSOx.SoO mm) corresponding to the number of 
cliambcrs anil rolls, resting on an inclined iron frame lived at the toi> 
to the. storeroom wall. They are held in position by catches, which 
can be turned by hand and permit the lids to be lifted by hand-grips. 

In order readily to determine the height of the coal in (he chambers 
without opening them, a lloating iron di.se is used It is hung in the 
centre by a thin iron-wire rope, ,uid I'esls on the snilaee ol the coal 
like a body lloating in a tank of water. The wire rope is led tlirongh 
the storeroom ceiling and over a pulley in the upper room and is 
loaded at its other end with a eouiitei weight which rises through the 
same height as the disc hills when coal is removed from (he chamber 
concerned. In (his way an indication of the height of the coal is 
obtained at any niomeut. 



SE(’.'L’iON VI. 

PRESSING. 

A. GENERAL. 

In Suctioii.s III. to V. a (k'luilod desoriptiuii is of the; iinjtluxls 

of pr(;piu'iiig the iiatni'ally occurring caiiliy lu'ovvn coals (cafmblc of 
hriipictting witliout tlie addition of binding iiiatci-ial) in the\ar’ious 
wet and dry operations as well as ley nii.xing and cooling, in order to 
I'ender them suitable for coinpnession into good l)ri(|U('ttes. The removal 
of the tinished briepiettijig coal from the cooling or store I'ooms into 
the upper press room, and from the press or distributing spiral, through 
the holes in tin; trough provideed with slides and discharge tubes, to tin; 
charging hoppiu's of the individual presses, is also desci'ibed. 

It is now time to deal with the attainment of the obji'ct itself, i <■ 
with the preparation of brown-coal briepiettcs which shall e.xhibit 
certain delinitc external and internal ]>roperties, spe(;itied in .Section II., 
pp. 28.') to 80(1, and illustrattal in figs. 107 to IJ2, according to their 
intended application as “domestic ” or “ industrial ” bi'i(|uettes, and also 
according to the special re(]uiremeuts of the purchaser. 

While in the briipietting of pit coals a not inconsiilerable number 
of systems of presses dill'ering largely from each other are appliisl, 
brown-coal briipietting has been carried out since 18(10 up to the pre¬ 
sent time w'ith only a single-press system, ie. the so-called Exter rope 
pre.ss with a horizontal ojieii channel mould into which a press .stamp 
is alternately pushed in and drawn out. 

It was first applied in Ireland, and was then introduced into Bavaria 
for the W'orking up of peat, and soon came into general use for the 
pressing of brown-coal briquettes. 

The principle of the rope or sausage press has already been indi¬ 
cated in Section I., p. J7(i, and wdiat is said there applies also to brow’n- 
coal briquetting, with the exception that the briiiuette rope pushed out 
of tdie mould is not cut up immediately as in the case of the rope press 
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tor pit-ro.il l)rii|U(‘l,t('H, liilt is piislu'd on (o a lono iicncli to in' iiKiri' 
fully (li'scrilicd below. With leeard to l.lie eon.sti'Uctioii, I here are a lso 
coiisidi-rable didereiices, 

Katdi browii-coal brii|Uelte press eoiisisLs of three main poitioiis 
eombined to a eoiiiplete unit: - 

I. 'I'hc driviiia steam eiie-iue with the movable press appliaiiees, 

2 The ehareiug hopper with the I'eediiig arranoi'inenl , and 

3. The press body with aeei'ssories. 

While the eonstrue.lion of the iiio\'able pr-e.ss a|)pliauee,s and the 
other two main ])ortions has. with the addition of a few siiyht improve¬ 
ments, remained the same for the last leu years, the eoiislruction of the 
power plant has lately been siibjeeted to eonsideiable ehanges and 
imjirovements which have had for (hi'ir main objects the increase of 
the out[iut of the pie.ss on the one hand, and, on the other, a.u inereasi.' 
ill the safety and ei'onomy, espeeiali,y as regaids diminished steam eoii- 
siimptioii. Ilegard must always be given to the fact that the waste 
or exhaust steam from the eiieine, etc. (with the addition id' fresh steam 
when necessary), may be applied for hea,tine the ilrying arraneemeiits 
for the moist blown coal The press steam eiieines, theiefore, always 
have to work under a, certain amount of back [iressiiie (up to 3 atms.), 
corresponding to the, steam pressure maintained in the drii'i', which 
generally amounts to between IJ and 21, atms 

B. EXTER ROPE PRESS (OLD ZEITZ CONSTRUCTION), 

(I'late IV., and figs. Kid to 173 ) 

The complete press of the Zeit/ coii.structioii id'ti'ii met with from 
IS'.IO to 11)00 is illustiated in Idate IV.--(i/) side view, (/i) at the top- - 
vertical section. and at the bottom, plan and horizontal section The 
driving engine occiipii's the left portion, the power transmission the 
central, and the pre.ss itself l.lie right portion of the whole plant. In 
the, two longitudinal sections we see the horizontal channel mould or" 
press mould pf, into which the dried small coal falls at the back end 
(left) from the hopper (not repre.seiiled in the diagraiii) above the 
supply rolls inv at Kc. It is pushed by the .stroke of the pre.ss stamp 
ps into the elo.sed main cii’ciilar portion of the chaiini'l. and prc.s.sed 
against the rope of previously jire.ssed briipiettes moving outwards 

This rope of bri(|Uet.tes (not visible in Plate IV., but can be seen in 
tig. 174), led outside the press in an iron, so-called biiipiette gutter, 
proceeds from the mouth of the channel mould to the loading track or 
.storage, shed often 100 metres away, and after the. com|ire.ssiou ot a new 
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Mock IS ])iislicii loi-'\.iri] a (iiskiiicc (o (Ih' (luckiicss ol a 

|]\’ each stiokc of the st,aiu]i 'I’lie [)ress sLaiii|i with the whole 
liiechaiiical a la aiinciiiclits ol' (he piess has Ihei'elore to ovei coliii', lil'sl. 
the iiicieasiiiL; I'esistaiiie to coiiipressioii eveileil hy the p.irticles ol 
coal ami t he ualls ol't he iiioiihl, ami second the a|i|)i'o\iiiiately constant 
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extciloi' I'l'iclioiia.l resistance 
ol' (he freshly pressed block 
and tin' I'ope of previously 
pi'i'ssed hiiipietti'S ayaillsl 
the w.ills of the immld and 
the hin|netle euKcr dining 
the st.l'oke When (h(‘ [II es- 
siiK' eseited by the [iress 
.hloilyh the stamp evceeds 
is exterior fri<'lloiial le- 
sistance the whole lope is 
ino\ed lorwaid. The end 
I ssure at wdiieli the liiiisheil 
hriipletles are piepaii'd has 
fixed at I200 to l.'itlO 
alms Althoiiyh a hloek is 
alwax's piessed ayaiiist the 
end of the prex ions one, no 
stiekiny must, take place in 
ordinary xxorkiny, hiit the 
biiipiettes must all aeipiire 
smonih Hat end surfaces so 
t hal I hey are delaelied I rom 
tile I est, of tJle lope oil (ak- 
inx; out, of the eutler The 

Kh. UlC--OtliiHXXci iil.ulmiv til Kxlcrpicss Choc j,,, 

si'ctuai I II iii.i.x'iiiliot (Oimipai'c he 107.) I X 

strokes per minute aiiioiiiits 

to I•211,(100 firiipiettes (7 ill ) to tons [ici 24 hours 

1 . /tr/ciiip /'j iiii nil'II ihI till’ Miii'iiiii /h’c.s.s'd Mvn/'/c/ac//t.s f hlate 1 \ . 
and lies, Kid to IbO) The steam eipyiiie is a hori/onlal .siiie'ie-cylinder 
iiiaehine. In tlie present exam|)le the steam eyliiider Z, ol 400 iiiiii, 
diameter, is provided with slide valve sear. 'J'he xxdve chest m'li is 
[ilaeed oil the to[i of the eylindei', and on one side it is connected to 
the doxx neoniiiif; steam sui)|)ly [lijie (J<‘ (lijt- H'h), the exhaust heiiie 
removed hy the pipe da on the other side. The steam acts on the 
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piston K, \vhicli sets in motidii ilir (•rnss liend iiio\ iii^ in the sliile 
IkU’.s ainl th(! two ('oiiiieeUii^ i'<k|s wiih then pins, 1)\ tne.-ins 

ot‘ tlu‘ piston rod. which is cntiliinied h.ickwaids In (urn lie* cuu 
nectin;^ i-ods sel in I'oialioii t!n‘ ctanked discs ;ind Ihsww tus'ls sr 

situated on both ends ol (hi* craidsi'd main shal'l W . d'tm piston sirnkc 



Si'ciioti V.-VI, 
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Si-ollull \'II. \ III. 

Fii:. I'i?.—Cn)>^ sicUoti'. lliioiii^li till' moving' jKuts ol thr Kxtn pioss, 
iiDiii 1\' 

is (i^iO mill, ilie (liiiiiirtiT of Uir lly-wlirrls mm , ami (lie immlicr of 
|•l‘V(llutiollK 70 id 00 pm' iiiimil r III a siipri -prcssiiiT ii! a Ik ml IS to 0 at ms. 

( III till' (■.i'iuiki:(l piiitinii ol till' mam si'iiK, lii'Uvrcii I hr lly-wliri'ls 
till' rriir riiil oF tlir sLi'Oiiy " laiii I'uil ’ hs is li.xnl, w liilr its li'oiil, rml 
rests on the iiiiiklle oF the cross holt hn' ol the lam I! 'I hr liiltrr is 
a very heavy cast-iron lioily iiioviiir aloii"' the liori/.oiiUil rlnliiir 
surface <jl (lig. 107 ), the pres.s stamp ps bring scrr.wnl into the centre 
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of its lusid iiKun slist't, lly-wliei'ls, I'iini'i'oil, I'iiin luid stamp form 

tiu! movablr portions of tin; |)n'ss Bv means of tlu“ nim, the press 
slsimp reeei\es tlie necessary liorizoidal forward and return sti'okes 
wliitdi ainonnt to aliout 200 mm. 

It is true tliiit a direi't driv(' of the stamp from llii! piston l)y 
eontinnine' tlie piston rod forward would lie mneh simpler, l)ut at the 
.same time would he (|uite iinsuitahle, siiua^ the ])re.ss stamp would only 
have to do work on its forw.-ird stroke—lieht at fii'st, then ine.reasiue 
with extraordinary rapidity, and hn.ally uniformly j^reat. On the 
return, however, praetieally no work has to h<> perfornHsI, and for a 
ste.-im enyiiu' the eiideavoni slioidd Iw to misure that Ihe load is as 



Flu. 168.—Soclion iho cross luhid and valvi* rod of tlic engine of an ExLtn ]H'css 

niagmlicd fioni Plate IV. 

uniform as po.ssihle durine every stroke. Tliis ean only he attained by 
indireet drive witli the aid of heavy lly-wheels and interjiosing a heavy 
sliding body “in this ease tin: ram with tin; ])ushing bars. In this 
manner, assuming souml construetion of the iua(diinery, and with the 
aid of the valve and regulating aiTang(!menl,s to be described latei’, 
the great irregularities in the load during the opinution of the press 
are eipialised in a thoroughly satisfa"tory manner and a steady motion 
of the machine is assure.d. 

Kurtlnu' infoian.dion with regard to stamps is given later. 

'I’he motion of the simple 1) slide valve of the engine is effected by 
means of the to-anddVo motion of the valve rod st and the upper rocker 
bar H-w (tig. IftS), fixed on the la.y shaft situated above the slide bars ijf. 
This shaft is driven fi’om the main shaft W by the lowei- rocker arm m, 
the valve rod nl, and the oeeentric c (Plato IV'., at the bottom). 
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Tlie adinitssioii of steaiii to Uu' valve clicst is aoloinalically 
iliiriiii' the operation of tlie press by means of tlie yn)\ eriinr K (I’late 1\'.), 
wliieh is set in rotation from the main shaft hy belt traiismissioii ov(!r 
the pulleys r,s and /'s'l and hy a pair of bevel wheels. Every eiianee in 
velocity of tin'uiachiin' is (ransmilled to the thi'ottle valve (W'in the 
steam iidet pipe (lig. Uih) hy means of the hell crank lever ir/( and a 
connecting rod. 

Tf the press runs too rapidly owing to the admission of excess 
steam, the halls of the govei-noi' lly outwards hecause of cenlrifugal 
force, lift the U|)per aatn of the hell crank lever and pull forward the 
lower arm with the eoiineeiing rod, when llm throttle vah'e is partially 
closed and allows a smaller (|uanlil,y of strain to enter the valve chest. 
When the press runs too slowly llie halls of the governor fall and edeet 
a partial opening of the throttle vaKe and a nirnsspondirig increase of 
the steam admitteil 

In addition to this aiitomatie regiilalion, a hand regulation of the 
steam admi.ssion is provided hy means of the hand wheel n! (I’lati' IV.), 
whose spindh' is e.ari'ied hy a, sm.ill eoinnin altaehed (o (he frame of 
the machine. According (o the direction of rotation it p.arlially ojictis 
or closes the steam slop valve at i/r. The hand wheel is arranged 
inmu'diately behind the real press, on the .same side <as the lever or 
star wheel sr, and in front of the lly-vvheei, .so (hat it can he reached 
comfortably and used laipidly hy the press atlemlant. 

It is used to cause the pi ess to run faster or slower according to 
rei|nirements, or to put the pr(‘ss out of action immi'diately when 
special occasions, such as after-breakages, ari.se. 

The spindle opposite the hand wheel n/ on the inner side of tlie 
otlier fly-wheel is also horizoiilal, hut is not jirovided with a hand vvlieel. 
It is provided as a support Ini' the press alteiidant whim lubricating 
tlie liearings, etc, 

Details of the pre.ss stamp will now he given Fig. Kill is a photo¬ 
graphic illustration of the form usually employed in the manufacture 
of domestic or room briiiuettes. Four holes are drilled in the four-sided 
foot standing vertically, for the rcee^ilion of screw bolts which fasten 
the .stamp to the ram. The actual stamp is fixed to tlie foot, and is 
sti'cngtheiicd above and below hy tiiick, cast-on ribs. It is always 
made in one piece, and usually case-hardeiid, cast steel being employed 
only for very soft coals. The total length, inclusive ol the foot, 
amounts to about 425 mm. The upper and lower plane horizontal 
surfaces, rounded off to the vertical, Hat narrow faces, are carelully 
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planed piilislicd ,so tlial llie slairip is nl' niiirorin S('cti(in (ixa’V the 
whoi(! (if its woi'kiii"; leii;;tli. Its top surl'aee is exactly at ri»lit aneles 
to tile sides, and is linislied in exactly the same way. The hriipiette 
trade mark (rexevsed) is ciil; in the top'surface with a shai|) cliisel of 
the hardest steel, 'I'heii the mark (MAIMi;, with two crossed keys on each 
side in tie, KiO) is raised on the hack of each new hrii|nette during the 
operation of pi'essing, as can he clearly seen from an inspection of 
llgs. 107 to 10!). 

(Jther slanqis (ind a|)plicalion for industrial hriipieites their shapes 
di'pending u])on the. intended foian, nnniher, and comhination of hlocks 
to hi’jiressed simnltaneouslx at eai-h stroke of the stain]). Itetails of 
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these stamps and their accomjianying shajies will he given htdow under 
■' l’re[)aration of lirii|uettes in Small lainijjs.” 

The stamps wear out most rajiidly on the top surface, so much so 
that the trade mark often hecomes ipiite invisihle after a few days, 
wdien the .stamp has to he changed iuid recnt. Kurther details will 
he given helow' (p. 440). 

2 Till’ (Hiiir^iiiii/ Iliijijii )’ ii'Uil.^ t^apiily Armuiji’iin’iil —The charging 
hojijicr which receives the dry small coal for comjiressing from the 
jiress worm (tigs. 128, 1(14, and KTi) is only rejiresented in its lowiest 
])art.—the hopper neck /7i, helow which is situated the .sujiply ajijiliance 

in Tdhh JV. 

Tlie t’uniu']. made of slioet iron, towers a])ove the four-sided nc(dv 

' The support at ihe head of tlic stamp ]iot a j>ait of it, Imt merely serves to liold 
)t in a hon/onlal oositum foi pliotographiiig. 
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1)1' tile and I'di'iiis a ali,n-|) iiiM't'Icd pvianiid nl' M|n.iri' 

si'ctidii, or ;i slnir|i invcrli'd l■onl' ol circulai si'c(ion (cniniiai'i'lio 171), 
ol’tcii I'Xk'iidins,' up to till' rool ol Ihr prrss luaisi'. K.ii-li (■li.n'i;in^ 
hopper acts as a s(orai;(' hln In lialanre transitoi'\ sioppam's in the 
eoal-.snpply From al)o\e, and perniils oF an nninli'i rii|itrd nnininy oF 
the |)ress. At many laii|neUe laetories pro\ ided with neilher special 
.st.oia,ee noi' cooline' hoirses, the eliaiyini. hoppeis, nliieh are (hen 
made veiy niurh hi,oi;ei lh,in usual, are sometime-, pnaided with 
series ()[ alternalilly shai p, rool-shaped anyle plales and air eii.iiinels. 
'I'his yives the slowly Falliiiy line coal an oppoiliinil\ ol ei|nalisiny 
diU’erenees in tlie nioisinie l•lln(en( or lemperainre, ,ind also peiniits 
ol a eertain amoiinl- ol coohny nndei the inlliienee oF I lie sm roiindiny; 
air and that-whieii eiiteis llnoiiyh opeiiinys piiwided lorlhepiirpose 
The eapiaeity oF the eh-iryiny liop|iei iisiialK .imoiinis lolielueeii 12(11) 
and 5000 ky oF liriipiettiny coal 

Tile siip|)iy arranyenient- attached to (he lioiloni ol llie neck oF 
the hopper, called “ eoll'ee mill ' in iii-iny liiapielie F.iet oi ies, consists 
oF a supply or Fecdiny ioil nic (liys ITO -ind 17 I) i e\ oK iny steadily in 
the direction indicated liy (,hc arrow and (lie iippci co,il slide K,v, 
arranyed \crticaliy or Inclined in the ncek oF llm hopper The slide 
can easily he reynlated in hand, and lca\es ,-i naiiow |iassaye, adapled 
to rei|iiiieiiients, Foi the coal hetneeii it,s lower edyc and I,he roll In 
addil ll/ll, the lieek oF (hcho]iper aliove (he roll is ol’leii lilted with a 
horiy.oiital leyiilatiiiy or throttle slide, wink' lielow ,i stroiiy inellneil 
convey iny plat e reach iny to the i oil surface Is pi o\di|cd F' ir tile renio\ al 
oF l-he coal .slidiny on to it Fioni the roll d'lie loli is driven From the 
steam enyiiie hy means oF a thin round belt and (he three-cone, pnlle\' 
,ss (liy I71)litted oiilside (he liopper neek This peimits oF varyiny 
the sficed oF the roll wdlliin certain limits 'I'he roll space is covered 
at the front with a- hinyed cover (liy 175) (il-led wil-h a ,sciew har in 
some cases. In modern presses the whole supply arranyenient with 
the hinyed cover is conveniently arianyed at the hack ol the hopper 
neck, where it is much more accessihle l'’uriiK'r, (lie coal slide K.s, 
instead of heiny titted with a simple li,indie For direct-adjust iiieiii, is 
jirovided with an indire-ct settiny and lixiiiy arraiiyemeiil In means 
of a hell crank lever whose lower arm has a knoh yrip and mows in 
a hent link at its lower end so that it can he fixi'd in any desired 
po.sition hy meams of a winy nut. Not only is a liner reyiilafioii ol 
the coal-sujiply rendered po.ssihle in this way, hul any unintended 
slipping of the slide is elfectively preveiili'd The slid'' ,ii raiiyeiimiits 
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arc opei’alcd eitlicr by tlie pic.HS attoiidant or tlu* bri<|U('tte iiianai;er, 
and tin; scUiiig must oorr(;s[)ond exactly to tlie tliickiiess dotcrmined 
n|M)ii for the bri(|uett<‘s, 

lb 77(c Body of (ho Pms villi yb’tv'.sw/'i'ra [Press MonJil, Peitiwj 
Appl.iiinees, Heiidiii/ iniil CooHiii/ Arrovijewents) (Plate IV, and ties. 
170 to I7G).—Small coal, conveyed by the snpjily roll, falls into a narrow 



Fid. 170.—Supplv airaiigpiiiont ami body ot’tiiP Extei pro.ss. Longitudinal section, 

shaft—tlio coal intake Kc (tig. 170)—to the rear door th of the press 
body Pr and then into the horizontal channel of the press mould pf. 
The rear door th (fig. 171) is fixed on horizontal outstanding bolts by 
two projections on each side, and is provided below with the so-called 
" blind piece ” bs, which just fits the surface of the stain j) moving to and 
fro immediately below, forming its first upper guide. By moans of a 
screw, the blind jiieco can be lowered when wear renders it necessary. 
^Another .screw, acting on the top of the rear door th, prevents it from 
lifting up The near door is also provided with a small round door 
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wliicli can bo oasih' ojxaied to fiU'ilitato roiiioval of tho cual above tlu' 
stamp when necessity arises. 'I’he real press body I’r of heavy ironwork 
forms (1) the bed for tlu! press mould and the “ tongue ” Z pressing 
upon it, (2) the bearing for the ])owerful tongue shaft :w, and (d), the, 
counter bearing for the pressure screw ds with tlie drive by means of 
the pressure wheel tir, the worm 
HU, and the vertical star wlnad .st. 

I'hc press body is rigidly tied to 
the complete frame of the whole 
imudiine, and is fastened to the 
brick foundation by two sci'inved 
tie rods on both sides. 

Formerly it was nnuh; of cast 
iron, but since duiing the working 
of the press the mould and body 
have to resist lb(> powerful pu.sb- 
ing force of the stamp, which not 
only has to compress a new 
brhjuette but also ])ush it again.st 
the roj)C of Inbpiettes in tln^ mould 
at eV(!ry stroke, it was not an un¬ 
common occurrence for the body 
to bi'cak across the middle as a 
result of the stress('s set up by 
the high external friction of the 
bri(|uettcs against the walls of the 
mould. 

'I’be cast-iron body bad then 

to be held together by means of 

, , , , ,. , Flc. 171.—Siipiily airangement and body 

iron bands and screwed tie rods of the Exter presa. Back view. 

before it could be used further. 

Therefore at the present time the body is made of wrought iron, e.g. 
by the Zeitzer Eisengieszerei. The greater toughness of this material 
provides a much greater protection against breakage. 

On both sides of the mould the body is provided with hollow jaws 
kept closed by the bolted cover plate rd (Plato IV.) fitted with a close- 
fitting flange all round. 

At the coininencement of pressing, steam is admitted into the 
hollow jaws for the purpose of warming up the body and the mould. 
Later on in the operation the heat generated by the compression is so 
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j^i'civL IJint it liccoiiicH iicccssary to cool down li\' tlic introdiictioii of 
cold Wiitci', 'I'liis is dis(;iissc<l below (p, ddd <i si'q ) in detail. 

Tlie press mould is built up of tbe exterior and inner portions, as 
shown in Plate IV., and on a laiei'r ,sca.li‘ in ti<,e 170. Tbe extcu'iial 
portions are: tb('basi; ])lat(' iij), tbe " lower hook” liii restine on the 
bas(! ])lat<', the “upper hook” ho and Ihe two side wede('s sk (Plate 
IV.), the internal poi'tions of the moulds are the “ lower mould ” section 
iiti and the “ U]i]ier mould ' section o.s (both beine- made up of several 
sections placed one behind the othei'), and further, one or more jilaneil 
ami eround thin steid [dates to act as [(ackine on the nai row sides of 
the side wedees. 

The base plati! «/), whi(di h.is |,o transmil Ihe piessure of c<im[)res- 
sion from above to the rie'id bed-pl.de of the body, would ra[)iillv 
bi'come, usidess unless it were made of exti'emely stronj; and (on"h 
material. 

Didta metal lias proved to be most suitable foi- this purpo.se, and has 
also been found to be best ada[ited for makine the removable moulds, 
etc., for other forms of brii|Uette pres.ses such as, for exanqtle, the 
(outiinhal [iress of Sidiuclifermann iV Kiemer(p 122) 

The two boidis serve I'or the reception and lixine of Ihe mould 
sections as well as for holding fast the whole mould to tbe rie'id lower 
[lortion of ttie body or to I,he toneue 2 (.see below), and also for heatilie 
or cooline accordino' to re(|uirements. Thev consist of [dati's oil mm 
thick, formerh' of wroue'ht iron but latterly of cast steel, wdiose ends 
are bent u[)ward.s or downwards to form liook-sluqied [irojections bent 
at riebt ane'les. T'he back [irojections pointine' outwards lie so that 
the lower one rests aeainst the I'ear or stamp .side of the body and the 
U[)[)er one in front of the toneue ; while the' front [irojections, [lointine 
inw-ards, .support the mould sections and [irevent their movement durine 
eonipression. At the back, each mould section is held by an internal 
overlapping cover plate screw'ed fast to the upper or lower projection. 

'file up[ic‘r book together with the mould .section is shorter Ibaii 
the lower one, since the coaPsiipply tube Kc is situated between the cud 
of the, hook and the door at the back. In order to warm the mould 
durinj; the beeiniiiiif; of compro.s.sioii and to cool it during the later 
stages, each hook is pierced hy two circular channels connected at the 
back and opimiiig at the front. Steam can be introduced from a 
narrow' [lipc (or cold water from another Jii[)e) to circulate through 
^the upper chaunid, from thence to the channel in the lower hook by 
means of a bent connection joining the left o[iening of the top hook 
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witJi tlic lel’l in the hollom liouk. In this w.iy steiini (ii- 

water eiri'nlates llirouah liotli the hooks but in o])[Misit(‘ ilireelions 
More infonnalion on thesi' small pipes is i;i\en below 

The inonhl sections ox and ax, which are laid in the hooks, must 
be made so that their inner snrl’aees exactly lit the upper and lowei- 
surfaei:s ol’ the stamp 

I In (lerman these .sections are called Sehualbiniyen from the I'act 
that in the shape yeneially irsed lor (he prodnelioii o| ilomestie 
bi'iipietles thi'vbear a. .somin\dial raneil'ul resemblaiua' to a swaJlon’s 
(ail (Her. Schwalbe-X swallow ) when viewed from the fionl Tl! | 

Their nppei, oi lowrr. and siile surfaces are, howevei. at rie|it, 
aiiyles and are alwavs plaim, so as lo be ailapteil (o (he hooks and 
Ihi' side wallers For indnstrial biii|neltes both the moidd sections 
and the stamps have ipiite another shape, depending upon the shape 
and size of the stones and the special eombnialions iido which (hey 
are piesseil 

Fin (her III I Ol mat ion on I Ins point will be eiven below under “ I’ro- 
diletion of 111 iipiel (es in Small I’leees" The lower loiieer mould 
section 7(s' is now oflen made in four (formerly (hree); (he iipjier 
seelion ol (.he mould (lormerly two) ol (hree individual seel,Ions fit,tin” 
closely (oeether, somewdial, in the same wa,)’as is indicated in lie. 172 
In' the special ease of the (Iriibe (Tara, Ijivver Lanshz 
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h'lc. 172 -Anaii^oiin’iil dfllic mould 'tccliniis iii iho iiiodntu Ibkh i [)n•^' 
IdUt'Mtudimil sci’lioii. 


The rear portion of tlie lowim nionid .section ?/x, on to wdiieh the 
bri(|uette coal falls, is known as the “ lower oiiidiiia section " 'I'lie 
previously described blind piece /(x acts a.s the upper aiiide, for (he 
s(,am[i In this portion of the moidd the .stamp has no real work to 
perform, but has only to [lusli the small coal before it. Immediately 
after the »uiding section follows the stamping or working section, 
consisting of the npjier and lower portions, between which the stamp 
carries out the work of compre.s.sion as already described, and [iiishes 
forward the newdy presseil bt'i(|nette together with those previously 
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produeed. iolIciWH tliu .sliDft coiitract('d sc'ctioii, and finally tlie 

lont; front i,niidin<; section (upj)i‘r and lower front pieces). 

For a certain portion of tlieii’ lenj^tlis (tor the first SO inin. according 
to fig. 172) the two Inimped .sections (auiverge .slightly towards the front 
or to the right, but for the reinaindei' of their lengths they are of constant 
thickness. This convergence causes a gradual narrowing of the sectioti 
of the mould .seldom amounting to more than 2 to 8 mm. There are 
cases in which it has been found e.ssential to provid(! a bend of (i or 
(wen 10 mm. 'Phe gimerally applied term “hump” ((ier. I!nck(!l) 
arises from tin? foi'iner custom of obtaining the constric.tion by means 



Kig. 173 — Exter jiress body. Front soetmn. 


of a hump-shaped enlarge¬ 
ment of one of the central 
pie('es usu.ally the upper 
section Natuially this en- 
larg(‘ment was anhjecti'd to 
.an inoidinate amount of 
wear and tear, and as a 
result is now divided hel waam 
both (he central [lieees and 
distributed ov<'r a more or 
le.ss large pro[>oi’tion .and 
sometiiiu's the whole of the 
J length. 

The object of the “ hump ” 
is to increase the frictional 


resistance of the walls of the jnould opposing tlu^ coinju’cssion, and to 
further compress and strengthen the freshly ])re.ssed hiTpiettes by 
forcing them through the constriction. The means is very simple, 
and has proved to ho extremely good, (ienerall}', it is otdy po.ssihle to 
produce good strong briquettes from hard coals by means of the hump. 

The two front sections continue the narrowing eH'ccted by the hump. 
They and the side wedges with their linings take up the further 
removal of the rope of biTpiettes enclosed by the smooth walls of the 
mould held tiglitly together (.s6e fig. 1731, and which oft'er the necessary 
resistance to the flowing tendency of the compressed hot bri((uettos, 
which are not yet (juite solid and still po.ssess a certain degree of 
plasticity. At tin; same time the briquedtes are furthei' cooled down by 
the cold water circulating above and below. 

The material of the mould must correspond'to the somewhat varying 
re(puremcnt8 and also to the special propertie.s of the coal to be com- 
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('iist. or cusl- iron or wroiiolit, iron for ilu* saku of 

olR'iqiiK'H.s, could be ii.scd foi' tlio real' j;ijidiui,f and liliiid jiii'ccs wliicli 
arc not sulijccicd to jjiossiirr. The .stainji and luiiiiped sections, 
ho\ve\'er, arc snlijeeted to (he greatest stie.sses, anil are made ol the 
extremely resistant hnt \ery e\])ensi\ e ease-hanlened sleek For softer 
coals, cast steel may he eni|iloyed '|'he fi'ont ylliilme' sections are 
generally made ol cast steel, casediardened steel heine used only for 
very land coal 

'Pile side wedecs are thick east-sti el plalesof the whole leiiydh of 
the nioidd They lhiek''n sliclitli (ow.ii'ds the Iriek.and are provided 
at both ends with small pio|eclions (nrninc inwaids (see botloin of 
I'late l\.) 'Pile proju'tions SCI \ e foi holdine the liners, whieh consist 
of strips ol sheet, steel of Mutable lenylh to III in the w edyes 'Phese 
stii|i.s lorm the inner narrow sides ol the mould, and are eonsei|nently 
worn away very lapidli and leipiiie freipieni renewal 

'Pile reeiilatiiiy de\ ice (he prineijial p.iil of which is the toneiie 
will now he deserihed. 

'Pile toneiie Z (Plate IV and tiy 170) is a toiiyne shaped body of 
cast steel or wrought iron, bolted (o the stroiie sleel shaft, lie, about 
whicli it is capable of a cerlaiii amount of lotation 'I'o its lower 
surface l.he iijipei hook and mould section are attached 'Pile toni^ne 
hears on the mould and the coiilaincd rope of hriiplettes fiom the front 
to (he back, and provides (.he lesistaiice to the vellieal or inclined 
coiiipoiieiits of the horizontal foice of the compiession. It is subject to 
the action of the pressine screw '/.s which passes veitically tliioneh the 
thiiaded, stroiiy upper ])ortioii of the body and (' 0,11 be easily operated 
b\ hand by means of the I'eilical reeukdine wheel ,se (Plate IV. ties 
174 and 17.’)) reseinbliiie the steerine wheel of a ship, actine t.lironeh 
the worm sii and the worm or pre.ssnre wheel i/e keyed to the head 

P>\' means of" this reeiilatiny de\ice it is possible to inaintain the 
upper .section of the mould <« in a horizontal position for as lone as 
reipiired diirine the operation of pre.ssine to make the n|)per converee 
towards the lower mould section and eradually diminish the section of 
the mould by screw ine down the pressure screw, and to increa.se the 
section of the mould by liftiny the .screw 'Phis will be di.s’cussed more 
fully below. 

'Pile steam and cooline water pi|)cs consist of narrow tubes with 
tlanoe connections branching from the large steam and water maiii.s of 
the press room, and are usually led along the front portion of each body 
at the base of the frame. 'Phey are most conveniently li.xed ou the 




Fig. 174.—Pieb^ room wuli thite Extci [oc^e!. of Canisdmt constir.ction showing the biniuette gutter- 
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Siiiiic side as till'li'U'j,'!' |■(‘ellla)il|l;' xvlieel of the iiiessni'e sriew and I lie 
hand whi'el I’oi'adiiiil.tiim steam to the eiieiiie I(■ is of ad\aida^e to 
have tile slop \ al \ es III the steam and n ater pipes elose a I- hand The 
end ol the watei- pipe opens out at an anele in that of the steam pipe, 
so that alter closine the steam \ ,d\e and openinn "aler \ai\eeold 
water takes the place ol the steam in eii'ciilatine thioiieh the upper 
hooks, etc, ol the mould l*'or heatine and eoolin^Mhe hollow jaws on 
hoth sides, Miitahle eoniieel in^ pipi's are [inn ided 

hie. I 74 shows t hi ee hi npiet |e presses of the Konl^lll Manenhlllte 
Akt-des ol (ainsdoil whose eonstrilction is mainly de,ill with in the 
loremiine description Amone nlher details, small steam and watei 
[ii[)e,s with their \al\es and eoeks are pioNided The Inhes running 
helow the hiiipielte yiittei held away the waste eoolni;; water 
lie! ween thi' Ily w'heels of each piess Iheie can he seen a cold water 
pi[)C hane'ine from an n|iper hori/onl.il water main. It serves for 
cooliiie the easily lieahsl he.iiiny of the raiicrod In the throw of the 
III, dll shal t, and Is pro\'idei| w il h la ,lnl■hes .1 nd slop \'aI\ es. 

With ri‘e-a,rd to the const 1 net ion ,ind eipiipmenl of these presses 
and jire.ss rooms (,ind ,dso in the I'ase of Zeits, ihickaii, and other 
makes), the loliowiiiy |ioinls should he hiiai;;hl into prominence with 
relereiici' to liys, 171 and 17,'i I'he sle.im cvlindei is piovidcd with 
a hoi'i/.ontai \al\e clmst at the side, iiistisad of on the top of the 
cyhi'der. this heiny ol considei.ihle adiantayi' in the lemovalol con 
deiised water. I'lidei ceilain cireiimst.inces the linn also hnild piesses 
with piston-\id\e leyid.ilioii and esp.insion 

The steam pipes aie well insiikited, and the whoh' ol the hearinys 
and ylidiny Mirhices ai e pio\ ided w i( h antomal le ilnst I iyhl, liihricalois 
In the middle ol its laiciimlereiii e one ll\ w heel is made like a ratchet 
wdicid, so t.hat dnriny stoppayes of the [n-iess for ide.ininy and icpaii 
work it (Mil he niiwcil to and fio h\ me.iiis ol hwm's and pawds w'dhoiit 
t.he aid of steam Kach ll\-wheel is sunoiimled hy a [ilotectiny fence 
Kniike the arranyemenl, d(‘.sciihed aho\’e the supply lolls hidow the 
cliaryiny ho[i[icr are ojicrated h)' a iisiny hidt which reecnes its 
motion from a pulley a.ttaidiel to the ceihiiy, driven in tiiin hy 
means of the eiiyine licit shown at tin* liyhl ol the evtreliie hd't ll\'- 
wdieel The lirsi hidt can readily lie put in or out ol aidlon In' means 
of the liwer sitii.ited just in front, of the (diaryiny hopper. A slide, 
adjustahle hy means of a small hand wheid, serves for the reynlation id' 
the supply. The roll chest is clo.sed at the hack hy means id' a liar and 
screw (dainji 
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The press body is atlaehed to ih<^ very powerl'ul Irise I'rnme by 
nieaiis o[ slroiio I)olts on liotli sides. Its I’lsiiit portion is bold just 
below tlie pre.ssnn! screw by two powerl'id clamps, and the front 
opening over the inonld is kept clo.sed by means of a cover plate, 
wliicb is screwed on. In continuation of tin; mould tbere is the 
briipiette gutter carried on low brackets The gutter contains the 
rope of bri(|uettes (domestic) which arc; being i)re,sst‘d out. A bar 
placed on tlie gutter in front of thi^ opening of the mould, and having 
a square bolt pushed tlirough tlu^ eyes ou each side, holds the gutter 
together in the usual way and prevents any displacement of the 
upper guiding rail with a consecpient fall of the brii|uette.s. 'I'he 
pre.ss shop is roomy, lighted during the daytime by three tall windows 
anil by incandescent elei-trie lamps during hours of darkne.ss. Modern 
improvements of the K.xter press ai-e described on p. 4.")ll e/ .eny 

Wear and lli’pair nj I’riK'i iStanijix and Maiild /S'eet/on.s. - df the 
newly pressed briquettes show only a slight want of clearness in the 
dehnition of the stamp mark, whiidi often occurs after comparatively 
few days woi’king, it becomes neee.ssary to change the stamp and to 
recut the old one. This is etl'eihed in the lepaii- shop of the works by 
planing tbe iqiper ,sin face of the stamp in a suitable ]ilaning machine, 
rechiselling the marks in the manner already described on [i, 4!hS, and 
tinally hardening and smooth poli.shing the up|)er surface, 

Kaeh successive, polishing shortens the stamp, and as a result it 
would [lenetrale, a shorter distance iido the mould ehaniud after each 
o])eration uidess packing of suitable metal strips or plates were .screwed 
between the top surface of the ram and the back end of the, .stamp foot 
in order to compen.sate for the material cut away. In the case of a 
stamp wdiich has not been in u.se very long this packing is not neee.ssary, 
since the penetration into the mould at the end of the forward stroke 
is sutticient to permit of a slight diminution in length without .seriou.Hly 
affecting the compression. As a result of the imnudiility of the falling 
coal and the working parts of the mould, however, it .soon becomes 
necessary to compen.sate for each diminution of length in the manner 
de.scribcd until the stamp finally becomes too short to be of use, when 
a new stamp has to be substituted. 

It occasionally happens that the stamp breaks across as a result 
of not being fixed truly horizontal, or because of inqiroper fitting of 
the mould sections. If the fracture is situated near the foot, the 
stamp, which would otherwise have to be throwni away, can be made 
usable a<rain by tapping two large holes through the fracture, parallel 
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to the longitudinal axis, and fitting them with long connh'r-.snnk screws 
in such a tiiannei- that tlie stamp again bc^coTiies a composiP^ whole. 
But if the break has occurred at or near the top, notldug remains but to 
plane the metal .past the fractured surface in orthu- to .save the .stamp. 

t)f the mould s(a',tions, the stamp and hump parts, and especially 
the lower ones, are subject to the greatest wear and tear. Tn addition, 
the side wedges wear more or less rapidly, in from a few days to six 
week.s, according to tiu' degree of hardness of the coal and ligidte 
grairi.s, and the presence or absence of hard foixn'gn mateiials sucli as 
grains of .sand or pyrites, which have a very deletcrioiis effect. The 



Fig. 176.—Worn mould sections from Exter press moulds for domestic 
or mdustiiul liiiquettcs. 


originally smooth .surfaces of the mould sections become covered, first 
with numerous tine longitudinal grooves, gradually becoming broader 
and deepci', as shown by the photographic illustrations of worn 
mould sections depicted in fig. 176, Nos. 1 and 3. This gives rise to 
the fine or coarse parallel markings so often found on the narrow 
sides of pressed briquettes (compare fig. 177, No. 4). lu addition, fine 
cross scratches or snips and other irregularities arc foniid on the 
surface of the working parts of the mould. Further, a flat mould- 
shaped hollow is easily formed across the working secti'on just in 
{front of the point up to which the end of the stamp head penetrates 
at the end of every stroke. This can readily bo seen from the mould 
section 1 at the left of fig. 176. 

*' It happens not infrequently that, as a result of defective fitting, 
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knockiiijf of the stamp breaks off larjje pii'ces from tlie loiij,' ed^os of 
tile mould sections. Fi{^. 17(1 slmws such fractured places in the 
section Nos. 2 and 13. Conscipicutl}’, the mould sections sooner or later 
—usually after one to two weeks--reipiire changing and ri^pair or 
renewal. In order to examine them it is necc.s.sary to take, down the 
whole mould every time. 

I’o change the mould sections it is usual to first lift the pressure 
screw and to continue the pressing until small coal issues instead of 
briquettes. If the mould is very irregular the coal shows a tendency 
to hold together, but is thrust out without any great trouble. The 
stamp is them drawn back, the back door of the jiress removed, the 
hand wdiecl regulating the steam inlet shut off, and the ram, wdth its 
differential Hange, is lifted out of the way. Now', wdiile one workei' 
attends to the mould, others clean the ram and guides from oil and 
dirt. The connecting pipes for heating steam and cooling water are 
uu.screwed from the front [lortion of the body, naturally after closing 
the valvtis, the side wedges are knocked back from the front, and the 
lower and uppei' mould sections lifted out and taken apart. Such as 
can be replaced without repair are carefully clean,sed from adhering 
dirt and rust particles by means of brushes and files Similar opera¬ 
tions are carried out on the hooks and the base plate. 

If the damaged portions have not become unusable by wear or 
breakage, they are taken to the repair shop and ground by means of 
rapidly rotating emery wheels which are curved on the circumference. 
The sections are clamped in a sort of vice, repeatedly moved to and fro 
horizontally, and worked up according to the shape of the stamp or 
the bri(iuottcs to be produced, in a manner which has to be learned by 
experience. 

During the reas.sembling of the mould .sections it is very es.sential 
to have a .selection of various thicknc.sses of packing sheets and plates 
equal in-length to the individual dovetail .section. They serve to re¬ 
place the loss in thickness caused by wear and rubbing and to eiiualisc 
as far as possible any irregularities arising during fitting together. 
This prevents the formation of outstanding edges and corners liable to 
breakage and ensures that the blocks to be pressed shall again have 
the dimensions described above. Cut sections of well-rolled cardboard 
are used to remove slight irregularities. Fitting is carried out on a 
suitable heavy wooden table standing near the press concerned. At 
many modern installations such benches are conveniently placed in the 
^ace of ample dimensions loft between two neighbouring presses. The 
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iiisiTtii)]! of till' iiioiilil soctions in liotli the upper and lower hooks is 
pU’ectiMl from above, while the paekine sheets, plates, or cardboard strips 
are laid or pushed in hidore or afterwards, aecordine to circumstances 
[n testini; whether and to what extent the tittiiie and adju.stinif are 
^ood or capable of further impi'ovement, an iron bai' is usually fixed 
ci'ossways to both sides of the hooks above the various mould sections, 
one aflei' the othei', and screwed down fi'om above by the central bolt, 
provided with a hand f;'rip, until the mould section situated immediatelj' 
below has been pres.sed solid on to the intermediate ]ilate and the hook. 
An accurate wooden nr .steel ruler is now placed loneitudinally on the 
series of sections in order to test the position and extent of possible 
improvements. When everythin^ is linally in ordei' the cover plates 
on the back ends of the hooks are bolted fast to the mould .sections in 
contact with thi'in. 

'this important work of assemhiine the mould demands dexterity, 
experience, and care. After complete re]iair, the base jilate with the 
lower hook and monid section, tlmn the upper hook with the upper 
mould section, and linally the side wedees with the steel paekino jiieces 
are fixed in rotation during the rehuildine. After the top surfaces of 
the upjierand lower mould sections, and also the side wedei's if possible, 
are brought into a vertical plane, the pipe connections for the heatine 
steam and cooline water a,ri' also screwed on, then the lear door with 
the blind piece and the felt stulline box, which is .sometimes provided, 
is lixod to the rear side of the body; the stamp is placed in the mould 
or stutline' box and again fa.stejied to the ram, which has been pulled 
down again in the meantime. 

/'rc.s.sMii/■ .'Voi'/mf/ Woi'L'inij of l-’rann .—When the press mould and 
stamp is again put into proper workitig order, steam is first admitted 
into the hollow jaws of the body and into the channels of the hooks; 
and, as soon as the body and mould are well warmed up, damp coal, or 
better, coal whi(di has been drenched with lubricating or used and 
recovered lubricating oil (“oil coal”) is charged in, since this passes 
through the still somewhat I'ough mould easier, sticks together better, 
and gives rise to bri(|uettes sooner than the dry bri(]uetting coal. 
Further, the upper section of tlu! mould, which overhangs the lower 
one and which, during normal working, i.s kept up by the rope of 
bri(|uettes in the mould, is supported by a wooden peg driven into the 
imndd chanmd from tin; back. In front of the plug the oil coal pushisl 
in by the stamp heaps up until, on further supply and compre.ssion, the 
plug is engaged and is pushed back by subse(juent strokes. 
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W. Ijedur and M. Scliiii'idi'r (SiaifU'iiluT;;) have cdiiblnu'tod a sprcial, 
apparently very suitable ajiparatns fur openiiiu out llic nioiild by uicaiis uf 
two rads with doubly ineliiied surfaei's opposed to each other and a screw 
spindle with wedges (Z. ItmiiuhMe, IDOT, No. 'dl). 

The beginning ol tile I'oinproHsiiin must be carried out with extreme 
care. While one man regnlalcs the pressure screw, anolhei' one innst 
have his hand on the steam stop vaKe. .\t llie heoinnino only little 
pressure and "oil coal” is a[iplii'd, and the nniehine is caused to run 
slowly. Alter a lew minutes the oil coal is mixed with some diier 
coal, and as time goes on still drier coal is applied, nnlil linally nn- 
mi.xed coal from the driers is sup[iiied, 11 the lattei- were supplied 
immediately on tin' eommeneemeiit id’ eom[)iession, the lesnlt would 
be stoppages and breakages. The [iressnre must be increased gradually 
and the .speed ol the machine accelerated very slow!)'. 

The hast is idieeteil by allowing the upper mould section to con¬ 
verge towards the lower In turning the pre.ssure screw lo a degree 
depending upon the coal, hor normal woi'king l.he mould sections 
arc parallel or apjiroximately parallel lor hard coal, hut usually con¬ 
verge slightly lor suit coal 

The oil-coal mass i.ssuing Irom the mouth id the mould alter the 
removal of the wooden ping is not \'eiy .solid at (he beginning, and 
only yields waste, (tonlimied pressing, however, soon gives rise to 
the formation of blocks in the mould channel, and eonlinually im¬ 
proving bri(|nettes are eompre.ssed until the normal properties are 
ultimately attained. At the beginning the lirii|nettes appear to he 
scaly on the exterior hecause ol irregularilies on the surfaee (d' the 
nionld, but if this phenomenon oecurs in the middle of the winking 
operation tlie cause lies either in the use id' a coal which is too dry or 
a mould wdiie.h is too hot. 'I'he control fork - a rake or forked-shaped 
[dece of iron having three or four sliarp piongs whose distance apart is 
eipial to the predetermined thi(d<ness id' the l)rii|nette--is used Io test 
the thicknes.s of tiie blocks. By means of this fork the thickness of 
the briquette rope is tested immediately after being pushed out of the 
mould and compared with the required thickness, 'rinni tlie coal- 
supply of the press is regulated accordingly w hen it heeomes neee.ssary. 

When passing on to normal working the original steam heating of 
the hollow jaws of the body and mould has lo he abandoned, and as a 
general rule tills becomes necessary after a few' minutes’ working. The 
development of heat by the powerful work of coinpre.ssion and friction 
soon becomes .so great tbat it must not be rurther inereased, but in fact 
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some ot it must be removed by steady cooling. For this purpose the 
stop valve of the heating steam Is closed and the valve of the neigh¬ 
bouring water pipe is opened and cold water allowed to circulate 
through the hollow jaws and channels. 

In addition, tin; crank of the main shaft and the bearing of tbe ram 
attached to it also require constant cooling during pros.sing by cold 
water allowed to trickle from an upper pipe through a .suspended 
line rubber hose moving to and fro with the bearing of the bar. 

DefeHive BnqncHeti. —Perfect domestic brii|uettes, as illustrated in 
lig.s. 107 to 100 (pp. 280 to 280), and tig. 177, Nos. 7 and 8,’ can oidy be 
obtained by fulfilling all the conditions laid down in this and the 
previous sections. 

Fig. 177 shows in Nos. I to 0 imperfect bri<|uettes whose defects 
are of various origin. No. I (very much cracked) was pre.s.scd in a 
mould which was very much worn by being kept in service too long; 
No. 2 (burst on the top upper edge at the left and at the middle of 
the lower edge) was pressed with a stamp which bad been badly 
screwed up and had broken loose ; in No. 8 (peeling badly) the coal 
had been too moist; No. 4 (with a hump or “nose” on tbe upper and 
a break on the lower surface) resulted from the use of a stamp slightly 
fractured at the head ; No. 5 shows some coarse enclosures of pyrites 
and is a more or less flaky briquette, and No. 6 represents a small 
irregular peat briquette which had been badly pressed because of wear 
of the stamp. 

Indicaior Tents on o Bnnvn-Codl Briquette Press —Tbe power 
supplied by the .steam cylinder of a briquette press in indicated horse 
power (n.P.) is obtained in the well-known manner with the aid of 
an indicator and by calculation from the recoi'ded diagram. In the 
table on p. 45(1, the results of ten indicator tests carried out on a 
briijuette press of 400 mm. cylinder diameter and 500 mm. stroke on 
2()th November ]!)02 arc collected together. The nuniber of revolu¬ 
tions and bi'iqmdtes press(‘d per minute was 115, From the individual 
values of the last column the mean indicated output of the steam 
engine of the press for the whole ten tests is calculated to be 126'4 
II.l’. During the test, 7-inch industrial bri(|uettes were pressed. 

Of the indicated output of a steam engine (I.H.P.) it is well 

’ Tins siiiidl liglil l)]'iqurUe is a conqjlelely c.oki'd brown-coal briqncUr, originally 
of the same .size as No. 7, wliich lias been placed with other ainiihir ones in a burning 
heap ot bri(|Uelte3, and had the gases driven olf hy the heat of the burning upper 
layers, becoimng converted into an e.vceedingly strong coke. 




(From the collectioo of brutucttes at the Kgl Bergakademie at Berli 
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known that a certain {>roportion, depending upon the do,sign and care 
in con.stniction, is lost in ovorconiing friction and lowers tlie effective 
lior.se power (K.ll.l’.) The ratio of 1.11.1’. : E.H.P. = ); i.s called the 
niechanical eliieiency, and for isigines of good average construction 
can he taken as O'.Sr). If, in the ahsonce of special observations, tlie 
ligtu'e ()'S.5 he taken in the above case, the effective H.l’ of the par¬ 
ticular press works out at 126 4 x 0 <S.5 = 107'44, 
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C. MODERN IMPROVEMENTS OF THE EXTER BRIQUETTE 

PRESS.’ 


The iiii[ioiiant progre.ss made in the construction of (lernian steam 
engines in (he last twenty years was not applie.l to th(‘ livter bri- 
i|Uetti‘ pi’ess for a long time. The steam u.sed for tlie operation of the 
presses and other [lower units, after it had completed its work in pro¬ 
viding [lower, was not sullicient to carry out furth.'r work- such as 
the drying of brown coals— wlien a[i[ilied in the cu.stomaiy manner. 
It often became neee.s.sary to admit a considerable ([uantity of live steam 
to the drying ovens, .so that there was no special interest in diminishing 
the, amount of steam used in the [ire.sses and other engines. 

Neitlier were important imjirovements effected in the mechanical 
portion of the bri(|Uette [iresses, since their attendance was generally 
entrusted to inexperienced workers; and on these grounds, in addition 
to the fact of continu.al running day and night, the deleterious effect 

' A ]Ki|juI.'ir illiistiatinn ami ex]iI:iiiatioii iif siicli nidicatiir test-s is tii lie found in 
l*i‘(ifcss()v Kicliard Vlitor’s Iioelvlct, !Uimff und Ilaiiijifnuisrhine^ vol. Ixiii. of ,a [lopular 
.senes of .scienlifie |i.'iiii[ilil(;t.s issued m l!)0.''i by li. 0. Teiiliner of Lcipsic. 

- Wal tiler Muller {(Iriibe I he), “ EorlseliriUe mi Bail voii Bi’ikeU|iresseii,” Z. Uniun- 
/.'c/i/r, 1007 , VI, No. 114 , ]i .'li)(i. 
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Ilf tile coal (lii.st., cl-c., "I'cat u’cijflit. ,v,i.s jiiieii to a ilc.sii;n which waa 
as ,sini[)lc as |iossihlc. 

Oiil)’ wlicii tlic use of electricity hail ohtaiiieil a lii'iii I'ooUiie in the 
hi'owiycoal iiiiliistry, and when at a few works (lii-st at the Use lierehan 
Aktieiieesellschalt, laiwer Lansitz) lai'ye central stations hail hern 
erecteil for the i)|ie|-ation of hrick kilns, nieehanical workshops, water 
storage, lie'htine installations anil othei- siihsiiliary operations, I'esnltine 
in the use of a, eisMlec ipiantity of steam in the central machines anil 
presses than was necessai'y for the liryine of the coal, was a ehanee, 
ni.ule Iroin pre.s.ses operateil hy the simple slnleoali'e year' ile.scriheil 
abovewhich is uneconomical as ree;irils steam eonsumpl.ion to 
pre.sses opei'a.|eil by means of espansion wiKe yearine'. 

In this way briipietle pres.ses with ilmilile sliile \aKe yeai', Meyer 
expansion valve year, am] throttle leynlaloi' eame into operation at the 
beyinniny ol t.lie year ISttO 'I'he ilri\e of the waive yeariny anil 
reynlator was etreeteil by an inile[ienilenl. extern,al shaft with a crank 
proviileil with a ilr.ay link. 

Like the ohler type, however, these prixsses wairkeil at an initial 
pi’cssnre ol 5 to M alms, lint when the application of hiylier pressures, 
npwarils ol !:> alms, was yiaiinally I'esorteil to, the eai'lier nnhaianceil 
sliile-valve yeariny with throllle leyiilatoi' f.aileil to meet, the ilenianils 
with reyaril to laataint)’ in operation ami steam consninplion The 
necessity to alter the ilesiyn in oriicr to cope with the chanyeil circum¬ 
stances became moi’e ami more eviilenl. 

Fiy. I7.S illustrates a I'nekan jn’ess ilatiny from the year IWK! built 
with the above objeet in view It was immeiliatel)'ami aniomatically 
controlleil by the. reynlator, ami its operation was carrieil out with an 
o[)en vah'e up l.o steam pressures of S aims. A completely halanccil 
anil encloscil piston vahe was proviileil for hiyliei’ pressure.s. The 
valve chest, srli is sitnaleil at the side of the cylinder Z, i/c is the 
steam iidet, and i!<i, the exhaust Motion of the two valves is eirectcd 
directly in the simplixst possible manner by means of two eccentrics 
<• C| lixed next to each other on the crank shaft \V; the drive of the 
reynlator Rc is eltected from the crank .shaft by means of the belt r. 
The, press body Ra, etc., is oidy indicated, since its desiyn and eipiipment 
does not materially differ from that de.seribed above. 

This pre.ss was built by the Maschinenfabrik Ihickan for the Use 
lleryban AktienyeselLschait,and yixescomplete satisfaction in operation. 

^ 111 tlic piipcT iiidiitioinji! c, Muller Ini'] slt'iwii (liat llif puwer Id.U in Hiieli a 
press IS 75 pei’ Cfiit., as dediiret] fruiii an iiidKatur diagiani. 
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When thi.s company recently decided to take up tlie working of 
its own rubbish, which had prcviou.sly been assigned to a contractor, 
and to instal an electric plant, the probhmi aro.se of enlarging the 



central .station without damaging the steam economy in the bri(|uette 
factory. On these grounds the existing central machines, which wore 
fitted with valve gearing, were converted into machines with Lentz 
valve gear, and at the same time the Maschimuifabrik Tluckau was 
instructed' to construct a press with poppet-valve gearing. In this 
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the inlet and exhauHt of the .steam is more conveniently eU'ected from 
the toj) of th(! steam cylinder, a corre.spondingly constructed second 
ty})e is applied ; hut tlu^ normal type always has the advantapm of the 
second type, inasmuch as the pipe and cylindei- condensate can be 
carried away with much j^reater facility. 

The cylindrical steam-eneine hed-[ilat(‘, to which the cro.ss head and 
euides are altaclu'd, is (tonnected immediately to the press Irame, on 
to which is cast tlu‘ crank hearings and press body. At the top ol 
lh(\ bed-plate tin' steam cylindcT' is attached concentriridly, and is 
sup])orted at its far end by a foot and special sole plate in such a 
way that tin; expansion ol the cylinder under I he steam heat can 
take place ipute freely, d’he whole hed-plate is lixed to the founda¬ 
tions by means of strone stay holts. The situation of the cross head 
hetweeti the steam cylinder and ci'.-ink sh.-dt is new and peculiar to 
this (lesion. It provides a perfectly safe ath'iidance to the steam 
cylinder and valve i^n-arino by hn'akinp up the old arraneemeiit and 
oivino freer access, 'I'lie transmi.ssion of steam ])ressuve to the craid< 
shaft is elti'Cted by conneetino rods which are one-third shoiter than 
in the old (lesion. 

'J’h(( jMisitive v:dve oearinj' is an arranoemeiit applied almost ex¬ 
clusively to modern steam eiioincs. Its inlet apjiliances are directly 
inlhn'inasl by a so (*idl('(l drum oi)\('i n()r situated in th(,' cylindncjd 
casino at the side of the tioure and driven by bevel wheels. 'I he 
exhaust valve is opei'ated by means of a simple eccentiic fixed on the 
valve shaft. 'Pin' valve oearinp is extremely simple, accessil)le, and 
noi.seless. Its motion is derived from the crank shaft by means of 
oearino on .a shidt lixed ])arallel to the axis of the machine. 

In order to counterbalance the wear of the princi[)al bearino, th(! 
shaft is provided with an adjustatde couplino, ffurino operation the 
•speed of the press can be varied lyy means ol tin' hand wheel at the 
extreme end of the valve shaft 

Suitable arranoements are provided where nece.ssary for the pro¬ 
tection of the attendants durino workin^c 

The whole of the lubricatino arranpements on the prc.ss are auto¬ 
matic, and freely accessilde durinp operation. (li-eias(( is preferred for 
the lubric.ation of the main iM'arinp, but of course oil could bo used 
with e(|Ual facility and effect 

Metallic packinp is employed for makinp th(( pi.ston rod .and valve 
.spindh; steam tipht because of the u.se of hiphly superheated steam. 

For ^be protection of the eiipine against water hammer, safety 
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ViilvcN provided with liaiid dniiii cocks arc provided on (he lower 
portion of the steam eylinder. 

The first pnws ol' this design was laid down and started to work in 
tlie old hriipiette factory at the Use mine,, in the iioeinning of 11(07. 
It conformed to the above specification in e\ery detail. A similar 
pi’esH was cr<!eted at the same faefoi-y in (he same year. In addition, 
the Anna Mathihle, Kva, and Iteiiale l)rii|Uette faetoriies and tin! Ils(“ 
Pxn’ijbau Aktiene'esellsehaft aeipiired soim; of the.se new pres,ses in the 
years l!)07 and but as a result of tire more .siiitabh! upper 

arrane'ement of the pi[M; lines for the irdet ami exhaust steam, the 
second type of press, which iuis already been described, was a[iplied. 

llticLuii U'itli I'amlirc Valrf (lenriuij ititil Intn'iKil (’noliiifi 

of llo: Rdin ll(‘ari>Kj (fie. ISO).—This most up-to-dati; press of the 
Maschinenfabrik Huckau has been provided for the eijrantic Marea 
works of the Use Ihu-gbau Aktieiieesellsehaft at llrieske. near Srad'ten- 
bci'o. In 190!) these works were not completi'd, but ultimately the 
in.stallation is to consist of a total of 25 to 2S presses. The model is a 
pre.ss of the type which has .■ili'isidy been indieateil as normal, but has 
been jrrovided witli (I) a eonsiih lably impi'oved crank mechanism with 
a view to redueine the surface pi’essure, (2) internal cooline of tin! ram 
l,)earini(, and (.'!) Iralanced conueetiuo rods ,so as to effectively prevent 
the to-and-fro motion of the pi'c.ss on the base. 

T'he cylindm- 'A is provided underneath with steam inlet and exhaust 
pipe.s {d. and (/.,), an upper inlet valve and an exhaust valve e,, below. 
The valve rod S/ drives four eccentrics e fixed on the valve shaft, the 
inner ones actuating the two iidet and the outer ones actuating the 
two exhaust valves as shown in fij;. 180. R)'is an enclosed automatic 

drum governor, and ///• the hand wheel for regulating the .speed of the 
press. 

To the right of the cylinder is visible the end of the piston rod h 
with the cross head if which is guided in the horizontal slot of the 
cylindrical frame and connected by the connecting rods jil (only 
indicated) with the two crank pirns of the main shaft W and the 
dy-wdieels Sj\ The main bearing of the ram /as is situated on the 
cranked portion of the shaft W. In the diagram it is shown in 
horizontal .section, and indicates the channel encircling the crank 
several times for the circulation of the cooling water, which is led in 
and away through narrow pipes. 

According to Director Muller of the Ikse Bergbau Akt.-(ic.s., the 
advantages of the new design of press are as lollows: — 
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2, The application ot steam at the highest degree oF supeiheat is 
obviously permissihle. 

3, T'hc certainty in operation is almost complete, because the di'ive 
of the valves and governor is ellected by means of gear-wheels. 
While in the older typos the press can continue even though the 
driving belt of the governor breaks or slips, possible fiacture of the 
gears driving the valves can only result in automatically stopping 
the press A further safeguard in working (against water hammer) 
nndonbt('dlj' lies in the certain removal of the condensed water 
from, the steam cylinder thi'oiigh the outlet valves of large section, 
and also in tl»e .safety valves provide*! as a- security against all 
emergencies. 

4, As a result of the simple and acce.ssiblc valv(* gearing, the open 
arrangement of the steam cylinder, tlie enclo.sed cros,s-h('ail guide bars, 
the housing of the tly-wheel.s, and the .safety and lubricating applianci^s 
provided generally, the attention of the pre.ss is extremely sim])le and 
free from danger. 

.5. The uniformity of operation of the press is, as a result (if the 
sensitive drum governor and (lu: heavy lly-wdieels provided, greater than 
is to be found in any other type. Hxperience gained at the Use 
mine with the pre.s.HCs which have been working since the beginning 
of 1907 has shown that the brii[uettos produced are of very great 
regularity. 

(). The variations in admission, lead, and compression brought about 
in the older types of presses with slide-valve gearing owing to wear of 
the main bearing bushes, is provided for in the modern presses i)y a 
suitable arrangement of the valve gear. 

7. Many years’ experience has shown that the necessity for repairs 
to the moving parts is less in the modern machines than in those of 
older construction. In the latest models of pre,sse.s b(ung installed, the 
reduction of tlie bearing pre.ssure in the main and ram bearings to 
approximately half, by means of special lubricating appliances for each 
individual bearing, and further, the possibility of a more efS'ctivc 
internal water cooling of the ram—foiinerly the weakest point in the 
working of a briquette press,—has effectively removed the necessity 
for numerous repairs to bearings. 

The Use Bergbau Akh-Ges. offer an excellent example of the great 
advantage of steam economy dealt with under No. 1. At the opening 
of the Marga works in 1907 the steam economy permitted of about 
700 H.P. being dispensed witli, without interfering witli the efficiency 



ItllK^il'HTTES AND llltIQrK'ITIMJ. 


MU 

3 t' previous working. Kurtlun- iiironiKition on tliis point is <,nven in a 
ater section on jiower economy. 

In lies. MSI and 182 diaerams IVom one ol' the new pp-esscs iit the 
rise brippictto I'actoiy are rejproduced. Work was carried on :it 2 .5 
itnps. biick pressure pind 108 revs, in the lirst (sise, and 2'0 atm.s. 
:uid I 10 revs, in the second case. 'I'he piewiwt ivml be.aviivst Ziutz pi’ess 
of .aboppt 141) indicated 11.1’. I'Uns pit about IdO to 140 revs. ])er minute. 
7'(i’o-,S7iv)/o' /’/v'.s.sc.s.—Wbile with tlm eeiierally a})jilied simpleaict- 
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Kid. LSI.—Two (liiioranis flora .v bncjiiette piess witli positivo viilvo zoning. 

ine briipiette pre.sses a eom[ii'ession is cflected and a new briipiette 
produced on the forward stroke of the pi.ston, the doubln-aetine or two- 
stroke presses also utilise the )■eturn stroke for etfective work, and 
con.seipicntly double tbe ipiantity oi briquettes are made, 220 
bi'iipiettes at 110 revs, can be produced. 

The two-stroke pre.ss of P. Langen and A. ISurmoster,^ engineers of 
Halle a. S., has a vertical steam engine in the centre with two eijual 
press bodies, one on I'ach side of the driving shaft. The presses are 
operated by connecting rods lixed on one and tbe same ci'ank of the 
driving shaft. Therefore, in the .same verticiil plane, two ropes of 

' Z lUaunkohlt, 1902, 1 ., No. 1, pp. 10-12, ligfi. 1-4. 
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briquettes are pushed out iti opposite directions siniultaneoiisly. 
This, however, requires two special hri(piettc yards, loadiiij,^ trucks, etc., 
at both sides of the press house, and this outweighs tlie advantage 
given above. It is not known whetlier the pre.ss has been actually 
installed at any place. 

the two-stroke pre.ss of tin; llaschinenfahrik Buckau,' howevei', 
acts like a simple-acting press with oidy oin' pre.ss body and press 
stain]), hut effects a double .action by virtue of (he fact that during a 




double stroke or one revolution of the engine the .stamp is pushed 
forward and withdrawn twice by means of a suspended crank. The 
suspended crank, in either a horizontal or vertical steam engine, is 
moved to and fro by means of a crank shaft situated on one or both 
(ly-wheels and a guide. 

A pre.ss of this con.struction (with vertical steam engine) has been 
in operation since 1903 at Millygrubc, near Bockwitz, Lower Lausitz, 
but, in spite of numerous alterations, it wa.s not found po.ssible to bring 
it into tliorough and continuous working order so as to produce uni¬ 
formly good briquettes. 

' A. Schcele in Z. Brmmkohle, 1904, iii., No. 46, ])[). 616 618, figa. 346-319. 

30 
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D, THE PRODUCTION OF SMALL LUMP BRIQUETTES; 
“INDUSTRIAL BRIQUETTES.”' 

'The oriJiiini'V ili)iii('stic bi iinicttcn ol" si.x or si'voii iiiclics in Irn^ili 
aic not, Jidiipti.'il lor tirini; indiislrial I'nrnacrs, because!— 

(I) 'I'liey eannol be stoked ea.sily by nuNins oT .a sliovel , 

(“) Tliey liinder a iinil’oriidy dense eu' Icxjse (diareine ol the erale . 

(:i) 'I'liey do not present sutlieient combustion surlace, espimally 
wbei'e the blocks lie on tbeir liroad laces, 

(4) ('ouse(|Uently, in conjunction with tbeir sniootb surlaces, this 
I’cnders dillicult tbeir ienition and uniform combustion 
llreakaee of the block's by the boiler attendants w'oul<l add still 
fui tiler to tbeir already stri'uuous work. At the same time miiidi line 
sluft’is produced diiriiie criisliine, and tins occasions a, yood deal of loss 
It i.s ueces.sary tlierefore to providi' small briipiettes (industrial 
briijuetti's, sei' ]i. ibO <t .scry, and lies lOiS to lit)), esjiecially lor tlie 
iK'cds of industrial pursuits For this purpose, liowevcr. s])ecially 
built presses liave not r(‘c<)niniended tliemscdves, bi'cause tliey do not 
]iermit of till']iroduction ol domissiic brii|Uettes ol the oidinary sliapc 
accoriliny to the conditions ol the markets. In adilitioii such presses, 
w'orkine with only one stani]) liki! ilie ordinary rope picss, were not, 
capable of a sullicieiilly liiyli outjiut, since Ibey |)ioduced only one 
small briiiuette as a result of a double stroke, 'I'liei'clore tlu' (lerman 
brown-coal brii|Uetle industry was eom[ielled to adopt a suitable 
metlioil wdicreby tlie ordinary Fxter ro[)e press cmild be utilisi'd lot 
the jiroduction of small brii|Uettes simply by tittine- a niodilied 
press mould, and under certain conditions by the use ol a suitable 
stamp. 

Of tlio c\'ccedine|y laree number of Hueo(>stions put forward to 
meet this object only tlio.se which have attained merit in practice will 
be, dealt wdth here. 

Aceordine to the method of C. Eisongraber of Halle and ts. Neunialin 
of llerlin, the mould is px’ovided with projections or ribs at the top 
and bottom, and the stamp is provided with coiresponding grooves, 
which respectively increase and diminish towards the e.xit of the 
briipictte rope. In this way the briipiettes are first turrowed, and on 
further pressing are broken through the lurrows, 

'I’lie (Ireppiii Works of Greppin (Sa.xony) prelcr the ribs in the 

‘ Dr V. Stegcr, “Die Herstellmig kleni.stiickiger BnketU,” Wet/ uml A'eoi, 
1905, r>rniinkoh!<\ 1905, iv., Noa 47, 49, and 50. 
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form sliown at n f in llj,'. I'Sfj Diiriii^f tlio ('oinpresHion uml ilisiilai'cmciit 
of the small coal to the rieht, Grooves arc Gradually prodncial. 

J. Tr('nherz (( Ihdtwit/.er ^\^)rks. la over Laiisitz) di\ ides the l)fii|iiell e 
ro[H; up in a soimovliat diHeiHmt way, making use of a shearine action 
in the mould. 

Oni^ section of the rope is forced to take such a path that it is 
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183. iiiDulil with I'lhs ((iropinii WNnks). (1) (‘J), vnldiMl iind li'ni/iHilnl 

sccti'iiis , (3), cross M'clioii 


sevenal to a ceiiaiii extent from the otln.a' poitions. Cii^o l,S-l shows 
at(l) a loneillldiiial seelion thi'oue'h (he mould, ,at (2) :l vliov of thi^ 
mouthpieee of the pix'ss, at (-’i) a loneitiidinal section thioueh a mould 
ol another'type, and at (4) a eross section. Iir the ty[H' illu.sirated hy 




(1) and (2), a wedge shaped piece h is fixed to the upper mould section, 
beginning at c and uniformly increasing in thickne.ss up to the mouth¬ 
piece. A corre.sponding groovr; i.s made in the lower piece. In this 
way the central portion of the hri(|ucttc rope is caused to take a 
dilf'erent path from the two side portions, and the rope becomes 
divided up in conser|uence. According to (3) and (4), however, the wedge 
and groove can he placed in the mould in such a way that they cair 
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scarcely bo seen from the outside. The weilee and groove fall and rise 
uniformly at each end, 

In order to imn'ea-se the divisibility of the brii|uetto rope in the 
direction of its length to any desired extent, the individual sections of 

the mould can be made at will 
from any number of difi'erent-shaped 
lamelt'e, litteil tog(!thcr in sueh a 
way that they compel the bri(jU(‘tte 
rope to traverse different channels 
in which breaking up is elfected. 

'I'he j)ress arrangement of C. 
linsehiuH Si (’o. of I’erlin solvt's the prohhmi in the following manner:— 
Three, or even more, press ehai\ni‘ls I., II., and III., tig. 18.'), are 
arranged close to one iniother in such a way that several hri)|uette 
ro[)eS are produced by one stroke 
of the stamp. The bri(|uette 
ro[ies are either held together by 
narrow' fins or, if a si'ction stam|) 
such as .r, i/, and : in fig. 185 is 
used, are produced se[),-irately. 

At the Deut.sche mine of 
Baumeisler & .Sohne in Hitter- 
feld, industrial hriipiettes are pi-o- 
duced in a much simpler manner 
by the use of .stamps cut ste[)-wise 
with an unchanged or simpl}' a 
rectangular shaped mould. Fig. 

181) .shows the elevation (1) and 
plan (2) of a stamp for double, 
and at (4) and (5) the elevation 
iind plan of a stamp for triple, 
briquettes. At (.I) and (b) are to 
be seen the hri(juette ropes pi'o- 
duced in this way. The stamps 
are cut away .step-wise on the 
pressure surface, and the coal-suj)ply is so regulated that the blocks 
acquire a thick ne.ss e<pial to the height of the step. 

As a result, two or three blocks are prepared at every stroke. 
Since each new' hriiquetto a (S) is formed against the smooth inner or 
step .surface of the previously pre.ssed neighbouring briiiuette b, 



(t) 


n 


(f’) 


(3) (3) 

186 —St.un)is wUh one luid two steps 
{lUuineisroi- & Sohno) and ilouble and 
tnplo brujiiette ropes jivoducod with them. 



(1) (-i) 

Kid. 18f). — Mould Hill] .^taiiip lor tliror 
jut'SH channels pliuvd conti-funudy. 
((’, Busciims k Co.) 
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adlicHioii ciuiiiot take place, and tlic surface becomes smootli, Ihoueli 
not to the same de{,fi'cc as the surfaces produced against the outer, 
upper, and lower surfaces of the mould, Jn a sindlar way the triple 
stamp produces three smooth briipicttcs at every stroke. Se[)aration 
takes place on leaving the brinuette gutter without further trouble. 

For double briiiuettes, it is possible to use the same moulds with 
the concave surfaces used for ordinary domestic bri(]uette.s. fn this way 
the “ .send-stones,” of the shape of bi.sected doims.stic bri(|uettes (pp. 2!) I 
to 292, lig. 109, Nos, 7 and 8, and tig, 110, No, 7) are obtained. Such 
bri()uettcs are used especially for lii'ing in cooking ranges and in 
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Fio, 187, -Sli'p'sliaiR’d |irriis stiiiii|’,s liuill U|i ol '.crpral Hat liais 
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certain minor industries such as bakerie,s. For boiler lii'ing, however, 
triple and quintuple briquettes are mainly used. The latter are 

produced by means of doublc-stepjied stamps of the lorm ”1_ 


In this way they are produced in rectangular form in the sbajje of 
three or five neighbouring ropes of cubical or nut brii[uetteH as shown 
in fig, 108, Nos, 5a, 9, 9((, 10; lig, 109, No, 9; and tig, 110, Nos, 1 to a, 
Rectangular briquettes have the important advantage of providing a 
corresponding increase of content and weight and conse(|uently offer a' 
greater output per prc.ss. At the present time the method just 
described is by far the most prevalent, 

J. Treuherz of Berlin has made up step-shaped stamps of a number 
of flat bars as shown in three different views in fig. 187. The various 
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lol.K bars V, o arc lieUl tocctbcr l)y moans ot wedges, bolts, or in some 
Himdar I'ashion. To obtain offcotivo fasOmina, one of the bars is made 
in one piece with the foot of the stamp (4). It is still more elleetiv,. to 
make the foot of the stamp in two or four parts which can he bolted 
together (1 to d). I’ossible breakage of a part of the stamp then only 

entails the replacement of 
that particular section. 

'I'he processor burnin" 
is ereatly facilitated if 
the surfaces of the small 
bri(|U(‘ttes are cut at 
very acute angles. Conse- 
(pientlj’, the kriedrich 
Krup]) Akt.-des. at their 
(Iruson works in Ma|;de- 
burij; - Ituckau hav(‘ de¬ 
signed stamps with inclined surfaces (lig. IkS) foi- the production of 
briipiettes of rhomboidal section which adheie only ipiite loosely, k lom 
the oriidnal .saw tooth-shaped stamps (1) in which the inchneil surfaces 
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Kk.. 188 .—Tiwitliol slam|* witli iin-'liiii'il siirl.i 
Knoll. Kiuiip AKt.-(irs. (Iiiisoiiniale'. 


tend towards a side di.splacenuuit of the stamp, practice has gone over 
to the use of stamps for double or trijile 
briiiuettes (2 and 4) in which one surface 
a inclines to the right and the others h to 
the left. In this way the ell'ects of the 
various pressures on the sides are eipiali.sed. 

Stamps possessing an apex formed by 
two surfaces inclined in opposite directions 
give briiiuettcs of the shape illustrated in 
tig. 110, p. 202, No. C. 

F. C. Til. Ileye of Annahutte, Jjower 
Laiisitz, and the Konsolidierteii Sollinger 
Ilrikcttwerkc of Volpriehauser, near 
Uslar, manufacture hriipiettes by compre.ssing the briiiiiette material 
by means of cross corrugated moulds and corresponding stamps 
(figs. 180 and 100). The l)ri(|uette rope is.suing from the body of the 
press is cut by means of knives. 

Fig. 101 shows the arrangement of strong knives c on a cross 
stage d of the hrii|uette gutter r. The brii|uette travels on the U-iron 
/■(I) or the rail <j (8). 

filg, 192 represents another and decidedly better delivery arrange- 



Kiti. 189.—SeclUfii of OIOSS oonit- 
Hunikls i'oi ]iU'ssiiig bii* 
.|UftU-s. F. C. Til. Hey and 
Koiisolidieiten Solhngoi Braun- 
kolili'nwfi'ko. 
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liiiiiil with cutiiiii,' rollers /), revolving on the a(liiistal)le axle i, aial 
Hal vertieal knives k fastened to the hrii|Uet((' flitter e iiiiniediately 
helow. 'I'he kiiiwsand circular cutters are hcsl [ilaced just in front ol 
the edee of the hrii|Uetle eutter. 'I’he three sections are a[)|iro\iinalely 
circular in sliajic (sec fie lit.'!, and tie, KKS, p. iST, Xo. H aaid !kr). 

At the Kraft hrii|uctte factory six-seetioiH'il hrii|ueLtes are prepared 
hv a similar' nrethod, hut with thr- use of lai-eiu' and not so di'eply 
ei'oovrsl moulds anil stamps. 

Later- it was ilis(ai\ered that- rrrrfur'r'oweil hri(|iiettes earr In' split 



b’ri. lyo Slariili -uiil iiieiM w-'l rr tlritl tiorla-li nit l!ii' oiit.ei ota'‘s) l"i 


up irnder the force of the press starrrp if, after exit frorrr the hody of 
the irress, tlrey were o|iposeil to the whole eiittine cdee of slrai'l) knives 
standine viudically rihovi' the hrujuette cutter. 

Irt lie. 194 i|iiai'teriire is provided for, the ktrile x first dividiite 
the bri(|ncttes into halves, after- whiclr the knives ,r/ aeairr divide rrp 
the sectiorrs. 

'The krrives wear out very r-apidly arrd rreed constant r-eplacerm-rrt 
and re-sharperrine. Fine waste ohtairieil durirre tire ilivisiorr of 
hr-iiiuettes is caireht irr bins helow and their itseil for fri'irre hollers 

,SV/i m/c/i’.s Apjil'iiimx f,„- Ihe HmDxrji of llic Cool fill i ipi from Hm 
Khuiiiis (tie. IHo).'—Tn the oidinai'y press ai-raneeiiients (lie |70) a 
small aiiiorint of coal is cai'i'ied away on each I'etur-ii sti'oke of the 

' X. Ilnooihhtc, lilOi, Nc.27, p ;i2S, lie. irW. 
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stamp. Tills coal falls over the back openino of the mouhl into the 
oi'dliiary stamp waste channel, where it is lost for the purpo.se of 
pressing. The ajipliance patented by W. Schirach of Hehiistcdt 




Fie. 191. —HiiijiU'Uo witli strong cultliig knives. 
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(I) (1!) 

Kkj. IIK).—cotrni;iiU'il l>n(jucftc and tho Bcctiini.s ()!)Uiiied IheTefroni. 



(1) Side view, (’2) IMaii, 

Ki<;. iy4.—Divi.sion of ini^roovod binjuettcs liy vertical knives. 


catches the coal falling from mould a in the horizontal worm con¬ 
veyor h b', which convoj's it to the pits c c'. The inclined ascending 
worms (I d' driven from a shaft c and bevel wheels//lift the coal 
into the hopper tubes <j ij', which lead the coal back to the bin h, from 
w hence it again falls to the stamp in the mould a as a result of the 
periodical opening of the dap i, This apparatus, which can be used in 
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a one-sided fonn, has been used on many presses for some years with 
satisfactory results. 

It is very nuicli simpler, however, to make the stamp tight by 
the use of Bohm felt stniling boxes. Such stulling bo.xes, with re- 



Kl<;. 195. -.Sttliiiiich's ajU'litiiu'e foi’ U'citvciiiij:; waste eoal from tin' staiiijis. Vcitical bi'etioji. 

newable felt packing, built in two sections .so as to be capable of being 
clamped above and below the stamps by means of winged nuts, have 
provi'd themselves ipiite efficient after several years' use on tin; whole 
of the presses at the tirul)e Clara at Neu-Weizow, Even tin; fine 
dust is held back , but the ap[)aralus needs the most careful attention 
and must be kept in g(jod repair. 
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THE PREVENTION AND EXTINCTION OF DANGERS 
FROM COAL-DUST FIRES AND EXPLOSIONS. 
DUST-CATCHING APPLIANCES.* 

A. GENERAL. 

I. Sdriii'E.s OK Co.M. Dost. 

Tiik i^i'cati'st. iiuis.incc in hiown-coul is the ill'}' I'oul llui' 

(lust. It luises IVoin tlio finest purliclns of coul, w hicli .n e unsiiilalile 
for lirii|iiettine (.see pp. 2S0 to 2^2), [iroduceil durinj; (lie ilryiiie 
and diniiniition in weight, and is added to din iiie the com eyine and 
further treatment of the dried material already dt'alt with in sections 
IV . V., and VI. 

Durine the drying operations considerably more dust is produced 
in tube driers, where th(‘ du.st jiartieles remain in heaps diirine the 
whole period of dryine- and Generally hecome overheated, than in 
table driers which are provided with sieves (see pip. 38.5 to 38(1) 

In and about the tuhe driers a specially' lartpe a.mount ol du.st is 
whirled about on the one hand because of the fre(|Uent turning by 
means of the turnine liars (jipi. 410 to 411), and on the other hecause 
of the fall of the dry material into the oven worm, more piartieularly 
when the height of fall is eroat. In the table ovens, however, the 
whirline of dust by the stirrine and shovelline appliances and durine 

' Above all see : —Uertiier, “ Uolier Kntstaulmiiesaiiliif'en m liramikolilenlirikeU- 
fabriken,” Z f. Iknj 1/.- a. Siil'II’fKen r. /’r. SV., 11X)8, Ivi., vol. 11, ]i]). y.'iV .'Itli, wiIli 
forty figures in the te.vt and three plates; rejirmted by Willi. Krnst A .Solm, llerliii, 
1908. See also: -A. Seheele: “ Ueber Klaubabsclieider m llnketlfabrikeii,” Z, 
ISraunhokh, 1908, i. p. lllli; “ Die Eiitstaubung m IJrikeltfalirikeii,’’ Z. Jiramkohle, 
1906, V, p. 439. li. Seemami, “ ITclier die Kmrichtuiieeii ziir Eiitstaiibiiiig dei 
Braimkolilenbrikeltfabnkeii,’'.b'/iit. f. <1. l[ - u. Il'esr,, u lujr. Surhsm, I'Ml; 

reprinted by Graz & Qerlaeli, Job Stetliier, Kieiberg, lOOri. Richter in Ins book/tic 
dentsche BrafMdenindii!.lne, 1907, n. I)]). t(l 49. Baldu.s, Ueber EnUaubiuiijsanlmjen 
im rheinisehen ilraunkMemndnstnehee.trk, Glnekauf, Essen, 1908, Nos. 49 and 50. 
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the hill tliroii!:;li the slielit fliitanees hrtiveen tlie tiihlcs i.s, tn all Inteiila 
and purpo.ses, iiiciinsiderahle. In reniioin;^ Ihe sieved dust I'nini the 
last table and eonveyiii” the whole of the dried material throueli Ihe 
diseharei* tubes into the oven wonn.eonsidei ablv more dust is developed, 
but never so iniieh as in the ease of the lube driers. Sudden admission 
of air into the oven, which may I'asil^’ oeeiir if (here is a draiipdit from 
open doors and windows, I'speeially on the wind side of the oven sliop, 
must be rigorously prevented. 

Durine conveyance and further treatment of the dried material 
up to pressine. fresh dust can readily be formed by friction. 'I'lii' dust 
is mainly wdiirhal about by the worm conveyors, chwatoi's, and duriiif; 
the ih'op[iine of the coal throueh verlic.al pipes In addition, the drum 
sieves and after-rolls ireimrally applied with tube driius, table and boilei- 
tube coohu's, the storerooms, Ihe supply appliances for (he presses and 
the })rcss stamps, are also sources of considerable (piantities of dust. 

'I'lm linest dry Hue dust, has practically no weiehl, somelhine lihe 
the motes in a sunbeam It only .setiK's wd.h (hlllculty in still air, 
but much more slowdy in nioviii” air. The ei'cater the inclination of 
the coal (acconiiiie to its n.Uiire) towards the foniialion of dust, the 
gi'cater t.he dryinj; ovens and similar arianeenients favour the devidop- 
mentand whirling of dust . and the more ra^iid the natural or artilicial 
current of air passine throU';h theflrier or other ajiplianee, the ereati.'r 
the amount ol line and moderately line dust carried away in the 
e-Khaust vapours. 

11, Dan'iikks from Di'.s'i’, 

1, 'Pile particles of dust wdiich are not kept hack in the factory 
in some way esea|)e into the open, are blown about, and iiltinialely 
settle on the roofs and yards of the hriipiette factory or on the sur¬ 
roundings such as hoii.ses, trees, bushes and plants, and even penetrate 
into living rooms If this occurs in considerahle ipiaiititics, risks of 
fire arise, especially in hot dry seasons, the growth of trees and [ilants 
is retarded, and living in the neighbourhood of a hriipiette factory 
may become intolerable. It sulPices to state that a danger to the. 
community arises against wdiich the assistance of the State authorities 
has been successfully invoked. 

For example, the Kgl. Olierliergaiut Halle has ordered that exhaust gases 
issuing or sucked from the driers and all other similar vvorking a]iphaiicos 
containing dried co.al must he freed fiuiii aeconipanying coal—in special dust- 
catchers if necessary—to such an extent that all dangers to the eoiniiiiiiiity 
are obviated 
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U)irl(^r till' prcHsiiro of these or .similar legally enforced regulation,s 
and safeguards against danger, success has been attained in the course 
of years in limiting the dangers hy the development of suitable methods 
and ap[ilianccs, in sjiite of the great difficulties opposing an cll'ective 
removal of the dust from the waste gases. Experiments are also in 
progrc.ss with a view to still further improving the extraction of dust. 

2. If dust escapes from the operating appliances into the shops of 
the factory, the results may bo prejudicial to health, and endanger the 
lives of the staff, the working, and the factory property of the owner. 

The prejudicial effects on health resulting from lingering in an 
atmosphere .saturated with brown coal dust consist not so much in 
affections of the breathing organs as in a powerful irritating etfict on 
the eye.s, which .soon become inllanied ; in addition, the liver, spleen, 
and lynijihatic ve.ssels are affecti'il, 

111, Risks of FiiiH and E.ki'Losiox.s. 

'fhe dangers to life and property depend upon the fact that dry 
(especially over-dried) brown coal dust is ignited very easily. Once 
ignited, fires and explosions with more or less di.sastrous effects may 
occur according to the ijuantity and disti'ibution of the layers and 
whirling dust. In the fir.st ten jiears of the briipietting industry a 
not inconsiderable liundjer of factories were partially or completely 
destroyed in this way, and a large number of men were killed, or very’ 
badly injured. 

Jlr Rud. Holtzwart and I'rof Ernst von Meyer of Leipsic made 
a lengthy series of experiments in the years 18t!i)-90 on the causes 
of explosions in brown-coal briipiette factories. 

These experiments were instigated by a committee of mamifacturers at 
that time formed at llallc a. S. under the presidency of liergrat Schrocker, 

The most iinjiortant results of the tests are as follows:—' 

(n) (laseous mixtures, occurring in the drying ovens, storerooms, 
and worm conveyors, are free from risks of oxplo.sion so long as the 
working is normal, i.c. so long as a fire of fairly large proportions 
does not break out at any portion of the plant. 

(/;) Brown coal yields—even when it undergoes smouldering at 
abnormally high ti'inporatures (upwards of 400° C.) in a slow current 
of air—mixtures of gases which, in conseipience of the high content 

' According to Prof. Ernst von Meyer’a report of Januury 6, 1891 (only repro¬ 
duced by litlwgraphic printing). 

|l» 
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of carbon dioxide and the nsnall\’ low content of inllannnahlc eiises, 
arc not explosive. Tliei'e is no foundation for the assnniplion that 
even at relatively low teinperatnrcs brown coals e\olve danecrons 
quantities of hydrocarbons. 

(c) The first and only dangerous aoinit is the line dry coal dnsi 
wdien set in motion (whirled aboni), whereby if becomes widely dis¬ 
tributed and .snrronmied by air or oxyorii. Kven then, however, Ibe 
daiiem' oidy becomes tlii'catenino wbini it linds an opportunity of 
ijenitine. 

{(I) The primary cause, of an explosion in a brown-coal bri(pietle‘ 
factory is the origination of a local lire of elouin^ coal dust (.see below). 

(c) An initially diminntive ienition of wbirline elowino coal ilnsi, 
prop:i.eates itself veiy r.apidly into a disastrous explosion if snllicieiilly 
supported by the pi'e.sencc of line dnst spread over laree areas snb 
ji;cted to the. free access of air. In Ibis way lai'ee volnim'S of y.ases 
(carbon dioxide, carbon monoxidi', and small qnanlities of bydrocai bons) 
are prodnceil and ai'e I'xpamleil by flic enormous beat e\'(ilved. Such 
an i!xtensi\'e ioiiilion has in it .all the ell’ects of an explosion. 

(/) 'I'bis can still be alteiided with f.atal results. Since a portion 
of the. dnst is incompletely bnrnt with the production of inllammable 
frases, till' latt(*r. In’ admixture with incomine air, form a .soit of 
detonatine mixture (oxyeeii pins bydroeen) wliicb, in coiilact with 
[larticli's of elowine carbon, exjilodes violently. As a matter of fact, 
such plienonicna —vieorons ienition followed shortly afterwards by a 
violent explosion—have often bi'cn observed. 

The fearful devastation which can be cansi'd by explosion and con- 
flaeration is clearly sliowii by lle.s. I!)(i and '1)7, reproduced from plioto- 
grajihs taken by Hermann Me^’er of Senrtenbere, The lignres show 
the ruins of a very old briquette factory in liOWer bansitz which was 
almost completely destroyed in the inidsnininer of 1907. 

The flryiiie house, which was situated between the iiortioiis of bnildines 
still standing (fig. 19fi), was the most completely destroyed, fii the heaps of 
wreckage tlic remains of ste.un table driers and accessories (stirrers, jackets, 
columns, pipe lines, etc.) can be recognised. Several h.aivcs of steam tables 
have iiecn tiroiight out of tlie rubbish and placed in front of the pres.s liouse 
This and the house standing opposite have only been attected to a limited 
extent by the explosion, but they have been for the most part burnt internally 
and the roofs have fallen in bent briquette gutters Ho about the ojien space 
in front. To the left of the press house a coinmunicating bridge covered with 
corrugated iron is badly bent and half fallen down 

Fig. 1!)7 illustrates particularly this jiortion of the gutted factory. At 
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Fig. 196. —Rums of au old Lower LauMtz briquette lactory <ilmosT comuletely destroyed by fire and explosion. 
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tlie eml of the hriilne used for the convi'yaiiee of roni liy lueaiis of a liaiul con- 
veyor is seen a portion of liie hriekivork of tiie outer wall of the InuMine 
whose (lehris rovers the ennind. A parti.illy damaged steam tahio drier has 






i._ ... 

mr ife , ‘ _ 

Fk;. 197. -Kum^tifaii oM J.oVMi T.aiisilz lunjUftti' factory aiiitoht (joiiijtleLcl) 
1)) liic itml cxplosioii. II. 


been exposed by the fall of this wall. This leads to the oonelusion that an 
explosion also took place here, although eonsiderably weaker than that which 
occurred in the completely devastated drying iionse (lig. l‘Jb). 

Tlie bi'Kpiette presses, in the ground tloor of the building in front oj the 
drying room, were saved from excessive damage by the operation.s of ex* 
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tiiij^iiialiini; llio (Ire, uliieh were carried out witli ■'reat eiier|,'y iiniiiedialely 
after the eataxtrophe. T'he exact cause of the explosion could not be determined 
with certainty, since the wcjrlosrs employed in the drying house at the time 
unfortunately met with their deaths, 

A Hiinilur disaHter was caused by a violent explosion at the JSaxonia 
hriipiette faetoiy at Zeisliolz, tipper Lausit/., in March lOld. Aceordino 
to A. ,S(diee.le's classical description and iiivc‘stioation,’ tln^ outhreak 
(jrioinated in the storeroom from an insionitieant lire, which piadrahly 
ovved its orioin to an electric sjiark. 

In order to comhat the danoer of e,xplo.sions, it, is ahoxn^ all neces¬ 
sary to pi’event the orioin of anytldno favomano cotdlaoralion or in- 
(■reivsino the elfcet of explosion. Furl,her, ajtplianees must he provided 
to hreak the force of a eonllaoration or ex[)losion and to extineiiish it, 
siiu'e even with the oreatesi, po.ssihle care the devidopment ol small 
tires cannot always he prevented. 


IV. Pheven'tion oi' (1o\i.-I)i'st Fires. 

Dry coal dust ienitesor heyins to elnw at nd.ilix'ely low temperatures 
(ahout tl), esjK'cially wheic it. is Incited loi' prolonged periods; 

on the hiuit tubes hetwe'en the steam tables and theii' pipes and also on 
their eolumns; in obstructed tubes ol the tubular drum driers; in the 
haver hearine of the driei'; in the heai’inj^s ol worni conveyors and 
dry (devators, particularly if the hi'arines an; insulliciiuitly lubricated 
and are allowed to run warm, (loal dust can also he readily ienited 
as a result of tin; demunposition of [lyrites, by sjiarks siiidi as originate 
from till' chipping; olf of the corners oi press .stamps, or arise from the 
hoili'r or other fires. In the latter case the sparks enter the stori.'rooms, 
elevators, or the like by way of the dust exhaust Hues. Flectric sparks, 
open lights, or any other hurnine materials are also dangerous. 

These various possibilities, which in numerous cases have been 
determined on as causes of contlaeration by exact experiments, have 
been provided for as follows in the I'ccent Mine Inspection 1 rotective 
Ite^ulations, c.i/. in the Oherhereamtshezirk Halle:—■ 

The in.stallation of driers with direct drying by tire is prohibited ; 
the operation of the few existent tire-heated ovens in the Halle district 
is dealt with by certain detlnite regulations on p. 370. 

Applianci's must he provided for indicating the temperature or 
jiressure of the heating steam at any moment. Ihe surroundings of 

, ' Hiaiuikohle, li., ltW4, No. 49, pp. (i.s3-659, figs. S.'te 300 

2!;(if Itic Ihillc Ucrgpolizciveroi'itinmg, Dec. 21, 1903. 
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the dry rli'Viitiirs, till' lltirs, cli.niiic ls mid jiijn'S iisrd Inr tin' ininiduc 
tion 111' till' coal (hl^t, willi llic I'xci'iit inn ol' the I'xlimC't Hue nl the 
drier, linist he protected .lyaiiwt the adniissinn nl sparks h\ suilahle 
appliances at their o|ien ends 

All hearings in the working appliances tilled with cn.il dust diiriny 
the nperations must either he prn\ ided with .iiitninatic Inhricatnis nr 
with such that can henpeiated e\teinall\. 

’I'lie lower hearine' nl' an inclined tuhe diiei must he cnmpleleli 
outside the dust chanilier attached tn the dischair;e side nl the diier. 

Artilicial illuniin.ilion ' must Im' prm nled for Ihe whole nl the 
rooms in the i'.icinrx'. 'I'iie hohliiie of those rooms in which a deielop- 
iiieiil oral! entry of co.il dust e.in t.ike place must he mcandesceiil 
electric The ylow I.nn[is must he pinteeled h\ liehlly enclnsin;; 
yinhes, and pnrtahle ylnw Limps must in .iddit ion he sin rounded hy a 
strniie wire c.iye Kiiilhei i eenl.il inns yoM-rn the illiimin.il loll nl 
other ronms in the fact oi \' the n iniiher ol Limps .1 ml ll.imes, I he specia I 
ilriviiie of an orcasion.ilIy used liyhi im^ dynanin, ,uid the 1 nl 1 ndiicl ion 
of ttlow lamps or emeiyeiicy I, interns (nil lanterns or candles) into Ihe 
pas.sae'es Icadiny fi om Ihe di \ niy and pi ess looms into the open 

With reoard to tin applie.dion of hiedideiisioii elcelric ciirreiit,' 
electrieaJ appliaic'es of mil di seiiption niiisl only he inst.illed in siieli 
rooms of the factoi y in which de\clnpmeiit nr l■ntr\ ol coal dust is 
precluded Klectric mntois enclosed in special aii- .iiid dust tieht eases 
are excluded from this reeiilalion 

Inside the rooms of the factory only well-insnialed conductors w ith a 
water4ielit cni erine are pei missihh'. naked eoiidiieloi s must he laid onL- 
sidc tlm factory and at a distance of at least 4 imtn s from the eiouiid 
The whole of the cniiductnls must he of such si'ctinlial area as tn he 
capable of carrying iloiihle the norm.il current without Imatine' nmie 
than ."lO' (' above the temperature of the surrniindni<r almnsphere. 

Tobacco smokin;; is pmliihited in the rooms of the factory 

\' PuKyiivi'iuN- Ol’ A(’cu\iri,\Tii)\s or t'oti, Iti vi'. 

The follow inn orders deal with thi.s subject — ' 

All workine appliances m which dry me nr dried cnid enllects, moves forward, 
or IS further tre.atoil (dryme a[i[ihances, eliwatois, spiral coiiicyois, mils, diiiin 
sieves, storerooms, press bodies, loohiiy plants, etc) niiist he arraiiycd m sindi 
.a way that tlie escaiie of coal dirst into the rooms of the I'aetorv is pieiented. 

1 8 ol the tl.ilie IScrepoli/civcreriliiiiiiH, Dec. 21 , ItlOl! 

- S 9 , ihvl. ' f and lb, ihid. 
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All nxmiH uf the fiietory m which ilcvclopmcnt of coal dust can take place 
nmst he pni\i<h''l with (Ahaust ;ip[)haiice.s, and liic roofs must he [irovidcd \sith 
ti;,ditly lilting sufdy doors which open outwards. 

Kly u heel pits and other excavations inside these moms, as well as projecting 
niasoinw ami hoains, must he arraiigeil in such a way that the dust collecting 
in or on them can he romo\c<l (juite easily. 

The whole of the working a[)[>ham'es .serving the puiposcs of moving and 
prcjiaring the dried coal, conveying the coal dust, and the housings of the dry 
elevators and worm conveyors, must l»e coiistruotod in such a manner that 
tiieri' are no (h'ad angles permitting of tlie accumulation of (aial dust which 
can remain m om* place for prolonged periods. 

I‘’ia[> val\(\s and the like in cxIiausL IIuck, channels, and pipes must be 
arranged so that dust cannot setlh* on tlumi, and so that they otter as litllo 
resistaiici; a.s possdth* to the pressure of an explosion. 

The installation of storerooms and ilry <dcvators is only pcriniUed under 
special circuinstaiK'Cs i^see pp. 1:J') and l.'U)). 

The (‘oal n'covcred in the coal dust separators must ho veiimved from the 
press opt'ralioii oi iiiiist he compressed as rapidly as [lossililc without hemg 
previous! .’ mlroiiiieed into ;i diier, storcriKmi, or diy elevator. Stamps must 
he parked to [UHwoiit loss of <’oal. ('oal e.sca|ling <luring compression must he 
(‘\hausted from tie' [iress iioiise ami ri’mh'red safe , it must not I'c returned to 
the operations of pressing. 'I’lje granular coal dropping from tlu* a[iplianccs 
must he reimned or immediately returmsl t(^ the [uess stamp. It must he 
k(‘pt s('[iarale from the remaining diy eoal evim up to the charging hot>per of 
lh(.‘ pU'ss d'lie housing of the su[iply lolU of the [»r(‘ss-eharging liupper 
(eolioe null) must he so widl ventilated that no dust enDu’s the press house 
oven w hen the eiielosuig U<ip is otieiied. 

The lloor of the drying ami press house must he sprinkled with water daily. 
All the rooms m wlueli development of dust occurs must be thoroughly cleansed 
i)f dust m all its parts, especially in excavations, at least once every week. 

Storerooms for dried ciial must lie em[)iiod and thoroughly cleansed from 
dust at least oiieo every wc('k.‘ During interruptions of w'orkmg, which may 
prohahly last 2t hours and longer, the wliole of the rooms and appliances con¬ 
taining (hied coal must he wanked empty. 

VI. PttEOAl'TIOXS AM) Mk\.SI;UES ACAINST SlMUCAl) OV FlUE' 

AM) BuFtMN(5 OE TllK WOUKEKS. 

T'lio following rules urc laid down •— 

The factory huilding.s must be made of stone and iron, the roofs must he 
iireproof and easily closed. 

llooms in which a development of coal dust can occur must he separated 

* I'uiuig ihc^c ojievations and the subsei|uenl u.se of the empty roonia and 
ajipluvuces, much dust may he developed, and as a result the very greatest caution must 
he exercised. 

■ 3^^C, 1(), and 17 ef the Ualle Bergpohzeiverordmmg, Dec. 21, li)03. 
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from tlic boiler bouse or wet-mier.itioii sboii, if in imiiiediute eommuiiic'iilioii 
by means of a fireproof wall, lletween Ibe drviiio room and wel pivparalioi 
shop the wall is necessary np to the bnel of the eoahsn]iply floor. .Ml tin 
driving gear passing through the wall innst be made as dust tight as possible. 

Tlio coiiiinnnieations between these and the remaining rooms of the factor' 
ninst be provided with self-idosing doia-s, and ail inteinal or external slair 
mnst be made of stone or iron and proxide<l with iron railings. The whole o 
the working appliances and their surroundings mn.st, as fai ns iiossible, b. 
fireproof, the enclosure of the dry elevator must extend above the factory roof 

On the onlbrcak of fire the spnal conveyors must be immediately cut of 
from the elevator by means of slides, flaps, or similar appliances. In the room 
of the factory, easily accessible extingnislicrs, which can be put into opeiatioi 
ipnekly, must be arranged in such a wav that excry pait of the faetoiy can 
be subjected to a stieam of water at any time Suitable hose pipes must be 
at hand. In factories so provided at least one water cock should be placed in 
the s|H!eial stair house. The extingnisheis should be testeil at least once each 
w eek. 

No buildings III d.iligei of file and no tipping tif glowing ashes . be 

poriuittcd within a distance ot dt) metu's hem the lactory. Ihc conxeyiiig 
and foot bridges leading to the works must be llrepioof. 

barge (pi.intities ol biapieltes stored in o|ieii or enclosed spaces mnst be 
kept at least 20 mclris Horn thcdiyiiig and pi css roiaiis. 

Oiilv jnst the i|uaiititics of cleaning and lubricating matcii.d.s reiinired for 
the day’s use mnst he .illowcd m the looms of the I'actorv, and then they mnst 
he stoied in lirepiool ho\i‘s. 

I'niraliirf durlii<i Fii-fS.' - Immidi.itely on the diseoxerv nf an oulhre.ak of 
tire the signal ‘-There is a lire in the factory ” mnst lie given iii all the shops, 
by means of a sign.dling appliance alw.iys kepi in readiness. 'I'lien the whole 
of the maehnierv, with Itie excejition of tile electric lighlnig machine, must he 
put out of action, the veiitdalion of the working appliances eontaiimig dry 
coal must he discontnined, and the stop valves between spiral conveyor and 
elex’alor closed. 

Onlv if the outhreak cannot he flamped by steam, covering with moist pit 
coal or other snilahle means, may it he extiiignished by the application of a 
fine spray of w.iter. (During a fire on one of tlie stcani tahle.s it is best to 
sprav against the lower snriace ot the table iinmediati'ly .diove ) 

The factory must only he put into ojicration .igain when the respoiisihle 
inspector is conviiici'd that no more glowing coal exists in any of the. rooms or 
working appliances of the factory. 

Kiucrgeiicy exits mid staircases are to be provided to enable the 
omploymes to gain safety in case of fire.- 

Ill all tlio rooms of the factory exits are to be provided in sncli a manner 
that the workers can ca.sily get to the outside; from tlie drying and press 
rooms at least one e.xit mnst eommniiieatc directly with the o|ien. If these 

‘ § 17 ot the Halle Ifei'gpolir.eix'crordiiuiig, Dec. 21, I90.T. 

3, (!, IG, and 17, ilivt. 
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roomie au! not on tin' Liround lloor, :it Ica-^t nno accc>,>sil)lc t'loin all 

tlie st«)rios, llln^t !>'• jnovidrd oulMdn (!io Innidiiit^. \li doors icaduii,^ to the 
opon must o|K'ii oiitu.irds 

Tlu*s<\ or odn-r satVty reoula,( ions ol'the Ih’ussian inininir uuiliorities 
and tliose of other (ieriiiun stales, w hich have for thi* most [lai’t been 
j)roeiaiine(l in tin* old mine ins])cetion reouiations, ha\e, when eon- 
seientioiish' enrri(‘d out, provod (dleelivu' in tin? eoui‘S(‘ ol‘ yoai's ami 
have eoiitrihuted oi’eatly towards the diminution ol' the uuml)er of 
eoaluliist eonlla;;rations ami explosions with tlndr atUuidant fatal 
aeeidents and other dan;;ers. In addition, the Ireedom ol tlu‘ factory 
r(M»ms from dust and lh<‘ salVty of workin;,,^ have led to \ery much 
l)etter conditions than Ihost* prt'vailiii;;’ formerly 

Aeconlino to [irac-tieal oxpcriem-e and tho recent la'si'ui’ches of 
N(‘idino-dl, and ottnus, (he followin;^ jjoinis are to he ohsmaod witli 
releronce to tin' hiirnnl^ oi woiknien in ])!-own-coal liriijuette works 
and their [)rotection • • ' 

1. rneovcied [)orllons of the hoily are mosll_\ exposed to tiie action of 
II.lines and aie honied timt and most badly. 

Supcilicial libies, tattered oi e\en torn and \eiy oM clothes aie 
<laneerous in the exeiit of a sudden lire. 

.‘t. (dothin;^ soaked with fat oi od and coal-dust can, inrler certain circum 
stances, In- uscl as a [iroti'ctor aeanist the aetioii of llaiiies, hut only foi a sliort 
pel iod of time. 

4. Kor the extinct mii of an outhrcak of liu- it is recommended that masks, 
^io\es, and pioti'Clinit clothes-' hi* pio\ided. 'These must he lakiai to the 
place (piiekly and put on and taken o|)‘ tapully 

B. BUST-CATCHING APPLIANCES/ 

I. General. 

'I'lm si'pariitiou of the mechunieully sus]>endcd coal dust from the 
cxiiaust of the drier hid’oi’e exit into the opmi (('xhaust or chimuey- 
dust extraction), and the retention of the dust from the rooms of the 

' S. \i. iSeciuaii, “ t’elier (he tiefalireii der Kleidung dcr hraniikolilenhnkett- 
aiheller," Z. Urannkohlt', l!H)S, vi , No. .’)0, ]». 84'k Xeidlianlt, “SclmL/.cinnchtinigen 
Verhreimuiigen in hrauukolduiihfikettfaliiiken,” /te/., lt>08, va , No. 29, Tigs 
2:i3 -238 

^ 'J'lie (ii'ulilueik at Ih'iihl olilanis asliestos masks Iroiu .1. i). Enel of (Jnosheim 
and from (1. Scliiip of t'oK>giie, jackets ot iiuj'ivgnaled, non-mllammahle material from 
lloinguiid Ellug ol Cologne. (doves of ksillier or other tmootli material are suitable 
after wetting. 

' Deiivcd from tlie hierauire ipioted at the hottoin of ]>. 474, paiticulaih from the 
excellent monograph by Eerginenter thutner, in addition to oilier sources. 
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r.ictdi'y, us well as tlu' furllna- lir.Uiiirnt nf llic' iliisly i'\lauiNl air 
(iiiienial dust icinovul), arr (‘lii'idcd citiicr ■■ - 

(I) 111 a|i|)lianc('K st'parali'il rimii i>acli nt Iut, w lii'ii (hr om'II sjiiial 
is ciiiiiu'cted dii'i'ctly with the I'xliaiisl ext|■.l(•(l)|■. 

fd) III a|i[)liaiipcs [initially oi wliiill\ cuiiiiiTtrd with oarh otlicr in 
such a way that the dust strcaiii ot the iiileiiial extraetion meets that 
of the exhaust e\traetiiiii, and that in the appliaiiees Ihr the latter the 
dust exhausted is partially nr (nlally sepaiated 

The exli.uist dust extraetinii and the s\sti'iii iiidiealed under fi) 
are ell'ei-ted wdiiilly in the di\ nr wet way (with the aid nl' water nr 
steam) nr ill eniiihiiied dr\' and wet appliances arranecd eniiseeiil |\ely, 
Intel nal dust rennival si ill, as nriyinally, nl'len eniisisls nf a pi elniiinary 
dry separatinil nl' (he diisl linni the air drawn Ihmu^li a sleani jet. 
exhauster, I'nIlnWed hy a suhseipieiil wet pl'eeipit at inn nl' the residual 
(lust hy the exhauster itself At llie present linie ninie and ninre of 
the dust IS nhlailied whnll\ 111 the dlW way nl l.'d In the hnijer liline 
with the exhausted air. 

The tellll ‘'(]|\ " lls^,(l ,111(1 tilel nil Ml tile liilllk Is to lie liniletstliod 

III I he sense that I lie dust Is I ri‘e I'l uin inei h,iiiii ,ill\ inhiii \ei| i enileiiseil water 
\,i|iia' and th.il Us naiteiit nl ninisini'e n net innsidet dil\ ditleieiit t’rnni tli.il 
nf tlf' leiiianinic dia enal h n iheielnie ,1 diis| wlneh i.m, wilhmil dis 
aihfj e'ny, he jiiessed with ihe dt\ en,il ni lilnwii willi the exhaust ,in nitn 
thiiu nilin lues 

(f'/'Ifrf'i/ Hi tjin t‘i‘iiti'nis [nr iiti h I tnj ,\jipl m nrrs Ahnve all, 

every dust extiaefnr iiiusl he ,s,i I'e III W'nrkiiiy, i e it must he sn ai ranned 
that dust explnsiniis in the exiraidnr are prevented as iniieh as pnssihle, 
and an\' jmssihle siidileii niilhiirsls nf llanie neeniriiin inleinally nr ex¬ 
ternally can pi ne.eed wdtli as little dane-er as pnssihle In this respect 
the safely reeiilalinirs ])ieseriiicd for the facinry eipiipnieiit (see p 4S| 
rl fsi'ii.) ajiply eipially In the dust, extractors, Aecnrdine- tn (iertner, it 
is partieiilaiiy desirahle In pay atlentinn In the fnllnwine points -- 

.Masonry parts iiiiisl ,ilwa\s he kept Miinoth, Sharp angles slimild he 
avoided, Inidiiies and inclined disidiniye tuhes need not he Ikitter than 110“ 
All (hist diaeharcc tuhes must he so wide that the) cannot he stopped up, I’omts 
at which friction is doveloiieil iinisl he tlioioiiohly atlended to, Kxiilosioii 
covers should exist in such inniiher, sise, and at siudi phices that possililc oiit- 
hiirsts are immediately led to the open. The inilividual parts of the dust 
oxtractnio plant should h(> arraiiLied ni such a visihle and acccssihlc iiiainier 
that possitile eonfla,i.'rations are soon deteeted and cxtnioiiishcd without 
dancer. Intimate acipiaintaiiee with the appliances liy the stalk, in addition to 
eontniual eoiiseicntions atteiitioii, are ahsohitelv n(‘('es,'aiy For cooil lesiilts. 
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With rcj'.'ird to .safety in wofkinj,', tli(^ wet method of du.st extrac¬ 
tion is undoubtedly superior to tin; dry method, hut tliis advantage is 
outweighed l)y the incomparaldy greater value of the recovered dry 
dust, wliether it be intended for burning or for n'turn to the operation 
of [)r(issing, 'I'he moist dust obtained from the exhaust vapours can 
ord^f be ai>pHed practically to the latter object, but the dust from the 
inte.rnal dust extraction is utili.sable by both method.s. 

llaase, mining dina-tor of Meiiselwitz, took out a patent for the 

combustion of dust' in which 
the mixture of coal du.st and 
air is sucked from its source 
through a high-speed fa.n and 
delivered to thii steam-hoiler 
fni'inice. Fig. IhX .shows the 
.selieme of the arrangement in 
section and plan. Tin'mixture 
is lilown over the grate to the 
lire tube through two Iwaneh 
tulx's from the di.stril)uting 
l.nlx' V Itaeh branch tulxi is 
eonti’olh'd l)y a l.hi'ottle valve 1). 

.\ small steam jet d controlled 
by a stop-valve opens into each 
blast tubi> to ])rev('nt blowitig 
back of the tiame into the 
ilistribnting tube ami ellects a 
very intimate mixture of the dusty air with the steam Tn this 
wav a non-ex|ilosive zone is formed tlu'ough which no igintiou can 
be ti'ansmitted. 

The llu'iiry on winch tins is liasoil i.s that of the ,adnn\tnro of .such a 
ijuantilv of steam licit the diislv air is no longer intlannnahle, but it is more 
likely that the eonibuslion e.in only take place at the highor temperature of. 
the grate. Further, the steam jets must hear a delinite relationship to the 
(piantitv of ilusl and the sectional ari'a of the pipe.s. The application of a fan 
in addition to the steam lets is necessary, .since excess of steam must not he 
iiilroduced on account of the possihlo deposition of water on the walls of the 
pipes, leading to the eolleelion of dust, «hieli grows rapidly and eansos fatnl 
.stoppages, etc. 

’ /. l}inni/ko!il'\ lituil, II, No. ^l), and ih07. vi, No I.s See also Oertnert 
monograph (reprinted), 1008, ]>. 0 rt .««/, with diagram 1, representing a plant fiT 
bunnngdnst with .stejipod grate firing. 







DANGERS ^OM OOAL-m\ST HUES EXpioSlONs!' 4K7. 

IFaases nu'tlu)(l of burnin*; ilusi has hri'u in o|H‘ratioi\ at tlu‘ Furst 
Ihsinarck mint;, Meiis(;lwii/,, sitict* llic cihI of IDOt, and has since hccn 
introdncod at the Lauchhainmer l>i*i<[iicttt‘ fiudory and otluT \v(ii'ks 

\\. F. Ihindhalin,' as a result of thorou^li o\a[)<a‘ati\'e tests with 
vatmum measurements, etc., on hoilta's with and without dust lirin^. has 
obtained the following results n^Iatinj; to th(‘ etiieacy of ilie Haase 
method of burning dust:— 

(1) Diminution of the }i;rate vaeunm w ith coiiseijueiit eeoiuuiueal ecmliustmn. 
(2) Combustion of the carbon monoxide prebuciMl (birui'j: sUtkimr and more 
complete combustion of the Ibu; (.’D No cooliiiu^of tb<' Ibm mid no 

appreciable diminution of the boiler output. (1) cousuboabF t'couomy in 
fuel ixH a result of (1) and (2). 

The fuel economy is iiivcu by Kandbalui as 12 7 pm* cent,, but at the 
haiichhammer bri(jiicttc factory - tbesaMnj^ is reckmu'd at ;d>out b jaa r(‘nt at 
the outside, and a goodly proportion of beat is nanb'n'd useless in uuniiniL!, the 
excess air m the dusty air to the fluc-.i^as tomperatuiv. u. ibroiiyli abetit 
;i70Mk 

• 

RcIhi'h of (he llrif Dtisf In th‘' Pi't’.s'inK/ koi. --W’ lliiM is not 
to afl’t'ct the i|Uiility ol tin' hii(|iir.tti's, (In; i,'C(.vrn'il iliist iiuist lie 
iiii\i;il witli ttu' I'i'st ot till' iliy coal ns iiiliiiiatcly ;is jiossililc This is 
I'l'udcred ditlicidt by the Halle ilevepolizeixei'ordiiune dealt with nhove 
([). dH'i), viz the coal reeiwered in the coal-dnsl sejiarators musl he 
removed from the press plaid, or compressed ns cpiiekly as possihle, ele,, 
hilt the riynilatioii is amply fiillilleil if the dust is led P, a woi m 
distributor situated immedialely above the eharyine liopper of the, 
[in-ss, or into a special worm ruiiiiiiie' alongside the hopper and dis- 
cluirgina into it. 

Diuh'i' “toat-dust Sopar.ituis ” dealt v\i(h m § la of the saitio mine in¬ 
spection n'i'iiLilions (see [>. 175 iilioie) are to he midcrstmMl all those special 
a|)])hanets wliich are solely ajiplied to the piirilicalion of the evhaiist vapouis 
(internal and elihnney dust evlraelion) to such an exieiil that daii('eioiis 
results cannot accrue from the hlmvine ahinil of coal dust. 

Utilmitiou of till' Rri'orcnd Wi'l dud Moix! l)nsl, — Kvery lino 
(over-dried) particle of du.st is surrounded by a coatino of yrea.se, 
originating from the bitumen content, wliich iiindcr.s the roabsoriition 
of water. As a result, the particles of (last carried away with the 
vapours remain dry, whicli al.so favours tlicir dry separation. However, 
condensation of water vajiour readily takes place upon tliem, forming 
drops of water whieli trickle througli or over the dust. Such a mi.xl nn' 

' /. Uridoib/hk, 1907, No IH, uitli lie. l.t!; and live l.'ihles 
" According to a private communication. 



4HH iiiiiQrrrn’Ks and riHi(;rF,TTiN(!. 

Ill' waliT and iIidI (innisl i|iis() must ihi'n'lnri' lie lii'st IVccil ri'om (lie 
exiTss water lii'l'nre it can he ri.'iiili'i'eil siiilahle foi’ pi'essiiij^. Its intro- 
iliieliDii iiitci the (liTiiie a[)|)liaiK‘es, however, would, (‘Viui wl)en added 
(,o the oi'ij;iiial moi.st coal, only liave (he lesult that a laiec proportion of 
the partleles would he ahsorhed I'roin the di-y coal hy (he oviui draught, 
lianliny to .a reiiewial hiirdeii on the dust extiaetois, whde the particles 
h it hehind in the co.al would undercf) a further exeessivi' dryiue, and 
possess an increased tendency to ionite On these orounds alone (he 
return of (.lie dust separated in the extractors to the driers, storerooms, 
or dry elevators is strict ly forhiddeii in (he Halle district (§ Hi, No. I, 
see above, p fS2) Naturally, this also ajiplies to wet, dust, whose 
pailicles heeonic saturated lU' supersaturated with moisture fioni the 
steam |ets aftcT d”St i net ion of the yreasc coviu iny 

( oiiihustion of moist or wet dust, or dust, slimes'* with ahout od to 
(it) per cent moisliiie (ai the eiuieial run of stepjicd yiates is uusuitahle 
and not entirely devoid of d.inyei', hut, on trouyh yrali'S, howiwei- (e.i/ 
Hrankers system), hy ohserv iny ceilain safety nuxisiues, it can he 
carried out usefully and ctreetiiallv, althouyh the increased amount of 
ash in the lire tuhi'S, etc, acts disadv anlayeously and the ejection of 
Hue dust, from t he tire yi ate necessitates t he installation id’ a lloatine 
ash-catidier 

Y\dmi\ture of the dust slimes with |iit moist coal for the prepaia- 
(ion id' wet comjircssed stones can only he considered when wet-pressed 
stones are |irodueed in addition to hrii|ii(dtes. A .Sidicele ■ rcconiinends 
the ap|)lieation of the slimes to the moislcniny of the coal in the 
inixiiiy troiiyh Jii ease of the recovery of larye ipiailtities of slimes, 
liowev (>r, only a eertain pro|)ortion can he dealt with in this way. 

Similarly with the use of slimes foi the production of poiiais hricks 
wdiich can ht* woikeil piolilahly at few winks. 

Ihider these ciiciiiiistances, theiefore, (he utilisation of wet or moist 
dust in one or the other direction is limited to individual eases In 
most cases tin* slimes are invaiiahly considered a trouhlcsonie waste 
product and yiveii U|i as lost (further iiiforniation on pp. .')2i to .522), 
which is to he leyretted from (he point of view of economy. Ooii- 
scipiently, it would he a woi'thy ohjcct to discover ycnerally applicahle 
wavs and iiieans for the prolitahle utilisation of dust slimes, and so 
lolly as such methods are not available one is conijiclled to adopt the 
much mole rational dry extraction in spite of the attendant danyers 

’ I !i'l I nrl s ],j, |7 Jl,liy C. 

/ /tas///,(./(/,-, 11)0), Ml p :!U 



l>AN'(inHS FROM I'OM.-nrsT KIliKS ASH KXI'l.dSlHNS l-SI) 

It will iiiiw i)R (if ail\aiila^c to cIimmiss tiu' iiiclhnils imil M]l|>li:lnl■r'^ 
;;(‘iiri'ally usail in [ii-aciicc. liihl tliosa used I'oi’csliausl dust I'xtraci mn 
and tluai (liosc for tlie internal dust cxtiactinn 


II. Methods and Appliances for Exhaust Dust Extraction. 

I di'ilci'ill llrrii ir. 

rile |)ai'li(d(‘s (if dust in the i'\li,nisl, Aapour.s am l’oi- tlic innsi pail 
can.si'd til si'tfli' dry iiy an i‘nlaryian('n( nf thr si'idinnai arra ni (lir 
rslianst I'hannid, or inni'c p'rniT.ally liy till'aUaclnnud of a dusi l■|lalnlll'l 
in whirh llic \cioci(\' oi (hr vapour is diiinnislu'd. I''nr(lirr, liy nn ans 
ol suitalilr shapes .ind dinirnsions of the dust rliainliri ,ni nidra \ oni is 
ni.adr to raiisr the ras to rhanpr its dirrction (.srr tin l.'i.'i, p H.'i) and 
iinpiiipr arainst snrfarrs on its way (o the opiai, rausiny it allrinatrl\ 
to I i.sr lapidlyaud fall slowly llowrwr, this pnnrlplr must not hr 
rai rird too tar, foi as a rrsnit of (iir nunirioiis i rsistanrrs (h<‘surt ion 
ol thr rxliaust rhininry would hr niilavourahlv allrrlrd, wit h dis.isl i oils 
rlirrts on t lir out put of I hr d I irr I n add it ion, it w on Id hr vny di thru It 
to I riiiovr t hr W hoir of (hr dust fioiil thr r\ hails! 

'I'llis nirthoij. t hri rfoi r. nrrds a supplrnirntarv pi orrss whirh usually 
ronsists of a prrripitalion of thr ii'sidiial dust (llir liiirst paitndrs of 
dust ) liy spra^ iny with watri in sprrial spiayiii^ chanihns .Sincr, as 
rrinaikrd aho\r, thr dust paitirlrs ran only t.akr up wain after ilr- 
sliui-lion of the rrrasy roArriii”, a salisfartory rrsiill. ran only lie 
ohtaini'd with a very line, powerful spray of water. 

.S'yro// .V(i;;/r.s'.—Instead of thr iiiadripiair simple spi ink Ins it is now 
thr practice to use s[iray nozzles, from which thr water is I'jrrtrd under 
a pressure of as miirli as three atniosplieres It must lie distrihuted as 
a tine mist o\ er the wliole area of the sprinkling rhamher. If necessary, 
tlierid'ore, several jets mu.st he- arranged nr.xt to or above each other. 

Of till' usual types of nozzles, roniral and sjiiral nozzles are only 
effective with clear water they soon heroine stopped up with dirty 
waiter. On the other hand, the la‘chl(*r spray nozzles, devised hy I’niil 
herhlerof Hlutt”art, have proved effective even with ilii ty water. They 
are sup|)lied in two desif^ns The so-called Lechler Iluid liust- 
destroyine nozzle (tie. III!)) sjirays at rieht anydes to the water pipe, 
while the centrifueal nozzle (tiy 20f)) spi-inkles in the direetion of the 
pilie itsedf. 'fhe water Hows taneentially into a cylindrical drum and 
ri'ceives a rotatory motion. A drilled mouthpiece is screwed info the 
bottom of the drum. The liipiid dust-destroyiiie nozzle, with a. drum 
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(liiiiniitdi’ (if 50 null anil a linln (if (i-8 iiiiii. diuiiietor in tlie inouthpiiice, 
in Iwnt adapli'd fur tin; l■^:m(lVlll of dust from exhiuist vapiiiii's (price 
16'50 marks, iinnitlipicce iiiark.s). Furtlnir inrurmiitidn i.sgiven below 
(in the iiietlidd of tixing in tlie exhaiwl lino. 

The application of steam in.stead of water would bo more ett'eijtive, 
since it grips the dirst and cansi's it to siTtle lietter, but is too expensive 
on account of the large amount of ,steani used, (’onseipiently, steam 
nozzles are seldom used, and then principally for the invigoration of the 
Hue draught, 

k'urther, revoh'ing ,iets with inl-eriial wid deposition of dust and 



Ftd. 11)9. ■ liqiiitl (lll^t ticslddyiii'^' I'Kj. ‘200 — Lt’clii(‘i% (.'ciili ilii^' i_l 

sjll lllkll't . SjHIiyt'l. 


slime ,scparators (iSichtig, Simon, Ibihler and l.aumann ,syslems) 
idso used for ihi' wet method of dust extracting. 

The l■emailling ways and means for the extraction of (lust from 
exhaust vapours reipni'c as dry a recovery as possible even ol the Vpi,y 
tinesl (lust, and are carried out— 

(1) hiither by subjecting (he vapours to a centrifugal action (Hoi-eas 
method, Scbcibe .system, Miehaelis method); 

(2) Or by filtering through the coal in the drier ((.Iruhl system ^ o,. 
through a cloth lilter (lieth system). 

2. I'ri'i'ciilidH of Diint Dt’i'alopmrnt in the Drirru. 

Whether t he dust extractfon of the exhaust from the drier is car:,.i^,j • 
nut by one method or the other, it is a wise plan to take care tlu^f, 
little du.st as possible is carried away in the exhau.st in iwery case. 
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(^fps .—Jt lias atn-ad}- inaai iiidioati'd on |i 412 tliat tlir 
inoullis of the lower tubes of tubi' drirrs arc providrd with outfall 
caps inserted in such a way that the tubes can only disehar^^e dry coal 
when the cajis reach tlu'ir lowest [losilions duiin^r thr rotatibn of the 
drum, thus providing the least [)ossibl<' iiri^ht of fall. This is at a 
ininiinuin in the tubes of tlu' outer circles. 

The outfall rap of the Maschinenfahrik Muekau, whieli was loniierlv iimsl 
pMiorally used, irnps tlie mouth of the tube witi> its s|uuiii; slu el iron neck 
and earries the coal through a radial or s(*( ioi sh.aped s^'clioii eut lu a strip of 
sheet metal soldered on to the fniul Oischaree lakes phuc uheu llu- opeiiui^ 

is diroetod downwards m __ 

its lowest position. Ihit ^ ^ 

tlu' loose portions of the 

metal strips licnd very ,i 

easily, and then allow i 

eoal to lie diseharLCed " ^ 

liefore the proper time. ■ ^ r-/-“ * 

Further disa<]v:iiitauo‘s ^ 

are- tliroUline: of ilu' 

exhaust, retention uf j / 

lumjis of l)alledup soft p-—^ 

eo.d whii'ii may lead to eon p y 

tla^o'atioiis, am! further e t ''' ii / \ II 

the eoiilrol (»!“ the ilrmr m ' f \\ / ' \ JJ 

made mori' diflieiilt. , 1 1 / 

,,,, . , U'vsxv\-tv\VT:v.vYS 4 

! ho out tall <'ap d(' , , 

si!^oH'd hy AV. Forster,' / ^ 

works manaj,^(T of the --—-— 

Seiifteiihery (T . is repre t'u;. yOl. —W. Fmsi.'iV otUl.il! <.ii)s ha liihcilmis 

scuted m lon;;ituduml 

se<*tiou in tiL" 201, a front \ie\\ Ix-m^^ un\eu to the left. In e;u-li lul'eijuuitli 
a is fixed a (*ap A haviiiL^ a sid(' slit r aloii^ its wlioh* leuuUh, whih' (In' soldered 
front pi«‘ce IS cut away to allow for inspection nf the conlmils of tlie tulu'. 
Vapours escape throuLdi iJic slit c, winch is direetcd (ather sideways or upwards 
durinjj: the rotation of llu' drum. 

.\ later type of tin* lou-stiu- outfall cap is providef] with a screw 

thread-shaped front portion with a suitable metal strip and a dischar;ie 
plate in tlio lonj^itudmal axis of tln^ cap espial in heiLdit to Uu' depth of 
tiio thread.^ 

The “Reform'’ eap, desijrned by H. Fran/, maiia^o-r of the (iottliold ]iit, 
I.ower bausiU, consists <4 an enlar;ted wormshaped eoutamer witb a heak- 
shaped outfall (I’lix. 202) clamped into the tuho by a slumt iuH;k. In fr^'uit is a 
circular hole whoso diameter is only slij^htly less than tliat of the tiiiie. 


> Dnumhohlr, 100 .'), in., Xo. 0 , p. IF), fiy' •'> 
2 Ihvl., FJOH, vi., No. -12, pp. 7U: 717, llg. 2M: 
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III tlirsr mill (illirr similar i-aiis (Im ilclrrls of tlic I5u('l>;aii caii.s 
iijiprar (o lie |)ai'(ii\liy ovrri-oini', but at llir. smnc time tlu-y do not 
('<)iii|ileti'ly iitliiiii (lieir objert 

With II view to l.lie pi'eveiiiion of the developiiieiit of (lust iluriiio 
iliseharee from the lillie driers A Sidieele and (lertiier advise the 


use of a fore, (diaiiiber into wliich the coal ea.u fall while the vapours 
eoutiiiue iu ail approviiiiately horizontal direction to the main ehaiiiber, 
wdiere they eommeiiee (heir ascent 

A fiirllier (eiy eireetixe arraiieemeiit coiisist.s ill the isolalioii of 
(he oven or eolleetiiie w'oiiii, whiidi often wdiirls up niurh dust, fioiii 



its l■ouue(•tiou with the 
Hue drauehl 1 n some 
iiislallatioiis lids is 
all.lined by means of 
,1 d isidi.iry i II e Hap 
eoiiiit ei balanced by a 
X'.iriabie wei"lit 'I'lie 
llap lakes up the coal 
flilil the tube (bier 
until (he (•(lunter- 
Wi'iylit is exceeded, 
when the Hap falls and 
allows the coal to slide 


into the oxen worm. 


afler \vhi(di it is immedialeix closed by the fall of the eouiiter-xxeieht 
'rile meeiianieally driven ilouble-Ha]> elosine of the Masehiiienfabrik 
liuckaii is still mori' certain in operation. 

dertner' jiroposes another method of attaining the same object 
by means of I wo positively moved slides of xvhiidi the U|>[)er one is 
opened whih' lh<‘ lower one is closed, and rov' Measu. 

In addition to this, it is, aeeoidine to (lerlner, hi»hly desirabh'lo 
provide the oven worm with a .special draupdit xvhieh also jirovidi's 
for the remoxal of vapour from the inovine coal and pri'vents the 
deleterious results aceruine from condensation. 

It has already Im'cu pointed out (p. 474) that the develojiment of 
dust is considerably less in the sleam table drier than in the tube 
driers, mainly because of the timely sievine and removal of the Hue 
material. However, the attendant worm conveyor is a .sourc(‘ of 
considerable dust, and should not therefor*', as is usually the ease. 


Meiui"rii|ili, ji Iti. 



DANliKlis KliiiM COAl.-DrsT KIliKs AND K\I’l.DSIONS, 


I-!);) 

liaA'c iUi oiltifl iii(i) till' ili'\iii^ nvi'ii anil rniiiiaunir.itr uilli llii' 
I‘\liail.st lluht I'xtiartiil', lull sliiiillil lalliri lir ^■llnlll■^||‘ll willi llir III 
tonial (lust oxtractiii'.' 

Ill the iahle driei's IIii.'Iiim'K es (In' il('\elii|iiiirn( ol' dust can he 
I'cadily dindnished liy the |ini\ isimi of inclined slides nr dou iicimiers 
hchiw the discharge ii|ienini;s ill the \aiiims tallies in accordance with 
the snys;estions ot' W. tieiliier' Tahle mens with inclined down¬ 
comers have already heeii in use for some \ ears at the (iriihe Kohert 
hrii|Uette fa-ctory, W.liwdehen, which is desclihed in Section \ 

III. Examples of Dust Extraction from the Exhaust. 

I. I)iisl Hi'iitin'itl Inf IIII I'l I n Ifni Fiiri-r 

(ii) Till' Hori-iis Mi-lhiiil 20 :!)—'I'his met hod int rodneed short l\ 
alter ISDO liy the Mas'chineiirahi ih lliickan, and t hen I iirther de\eio|ied 
hy lliiddick llollie, W’eis/eidals,- andolhei til ms, is hei e ilhlst rated 
III its modern .i|i[)licati(in to tiilie diiers / 

'I'lie exhaust is sucked oil hy a I, -in and hlown/ nyenliallt' inlii 
the lo[i of a cylindrical chaniher called the llorea/ ,see |iian helow) 
in such a manner that the [laitii-les ol' dust aie I'oiced aeainst the 
walls and loosely adhere inild on acrniiiulation they I',ill, hy virtue 
oi their own weight, into the coliectiny .nid discharge hojiper at the 
hottoin of the chanibei ^ 

Whilst in the older lloieas the exhaust yascs circulate round the 
wall in spiral I'ashion towards the lower openniy consistiny of a wide 
e.xhaust luhc hanyiny centrally froiii the hol toiii of I he chamber, in 
the iloreas ilhislrnted in tiy 2IKi. which possesses two additional in¬ 
ternal cylinders, the vapours are cau.sed to fall and rise alternately 
in the direction of the arrows In this way a more complete removal 
of dust is etl'ected. Accordiny to tleitner,' such a lioreas fortwosmall 
tube drier.s ha.s collected about .')0 Id (or '>(),< .aO-:=25dN ky.) of dust in 
twenty-four hours from a Lower Lausit/, soft coal (W’ilhelminensyhick 
])it at ('lett\ 't'/.l (Compared with the older lioreas without the 
central tubes, , is is about double the yield, but it is (rue that the 
output of dry C(. ' was about 2'd tons hiyher in the later tests, lint 
even with the cy.inders a sulhciently ell'ective action cannot be 

' M]> ’if). Si‘i' aKo Z f I'f'nj-. //- SiiZITe-ien 1 l*i Sf . vitl 

I\i p. 

- Among other', till'' linn I'lci l*-*! llif I Ii»H' i' plant at tlie < llm katil pi I m 
Sile'ria. 

* Moiiograpli, pp. 39 4') 



atlaineil, and coiisequeiitly tlio vapours aro led into an auxiliary 
cliainbcr (fif,'. 20d), where they an; further puritied hy steam from a 
Kortine nozzle. ’ 

111 the lioreas, in iinler to recover tlui dry dust smtahle for pre.ssuif;, and to 
prevent therefore the condensation of steam, the walls iiinst ho well insulated. 
Chanihera of ttalvanised iron are protected hy a layer of infusorial earth or 
siimlar material, while in hriekwork chaiiihors air cushions are provided. 



km. Ce3. — Kxtiai'tion uf dust from the cxluuist t>y tiio inii>ru\i-d Ituyas iiudliod. t'ornliimsl 
ilry luid wot jn’oeess hy means of steam. Seale ^ ] • tiOO (Ceitiiei). 


The precipitation of the fine dust i.ssuino from the lioreas chamher 
with the e\hau.st is ell'ected much more completely hy (he spriiiklino 
method of Kmonds,' eneiiu'cr of the Jlergfrei.st hriipiette factory at 
tladorf. 

The exhausts from each pair of Itorcas chamhers pass on to a 
siptare sprinkling shaft, constructed of galvanised iron, where they pass 
through several chanihera provided at the hottom with wire netting 
inclined at 4.5'. The wire nettings, which have holes of 20, 16, and 12 
mm. and arc arranged one ahove the other, are each suhjected to 
' Oerliier’s nionograpli, ]ip. 40 41. 
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the netion of a spniy iioz/le .siipiilyiiif; water timler a pre.sMiic ol 
atlas. At the top the vapours have to pass a. eoiistrieted poitioii 
provided with horizontal wire iiettiiie with S-iaiii, holes, sprinkled 
w'ith a tine drizzle from two spray nozzles, and ultimately the 
gase.s pas-sing into the open eontaiu only an inappreeiahle amount ol 
dust. The moi.stened dust Jiartieles remain hanging to the meshes of 
wire sieve until they are removed hy the 
pressure of the water and washed into a 
c,sntainer below'. 

At the I’ergeeist lirhinette I'aeterv, with S 
small and 1 larf^e Inhc driei.s, uitli a total heating 
surface of -hlSO S(| metres, e.n'Ii set of I ducts 
IS provided with li liorcas and I Kinond's iliisl 
cstraolor, d tons of dust (contaniine alioiit 'JO per 
cent, water), siut.ihle for [nessine, ate olit.iineil 
from each |iair of Itoicas chainheis, anil Id tons ol 
(Inst fu ith ri.‘i |)ei cent, water) from thean\ihai} 
spiinkhno shaft are recovcicd every d I lioins from 
what was formerlv looked iijton as waste. There 
are eiLdit centrifugal nozzles in every d spi inkling 
shafts, utilising Id ciihie metres of w.iler m dl 
hours, a yearly use of Si;, |00 cnlne melies for the 
whole installation. 

The working costs [ler dl hours ol the eom- 
[ileto (bust I'vtraction according to llaldus * 
amount to .0 7 maiks for the sprinkling water, 

(in marks for its elevation, and I'l marks tor 
liipiidation and mleicst—a total of l.'WiO maiks, 
hriipiettes With an output of 3n0 tons. 

(//) Drji l)ud - Ai. Seheibe A; Soliiie, Lei|)zig (llg, dt)-!.). 

The process Is similar in [irinciple to the .same llrm's met hod ol oil 
extraction from waste .steam already described. The vapours, vvhiidi 
are simply to bo extracted dry, an' driven Llirongli a jacketed 
llv-wbeel (with upper belt drive) in tlie direclioii indicated by the 
large arrow. 

Rapid rotation of the fly-wheel gives a far greater eentrifugai force 
to the dust particles than to the moist air,- Therefore the dust piiiticles 
are driven to the inner surface of the jacket, the re-eiitriuit and salient 
angles of which break up the centrifugal force into its two coiiipoiiciits, 
so that the dust particles pass tlirougb the slits jirovided in the salient 

' Z. (Haekauf, Enscn, 190S, Ne .^)il, ji. 1702. 

2 Aci'ording to the ?|K'Cific gravities winch miih'i llic.sc cnnilitimis OS 2.00. 
1: 00 for moi.st mr, dint imd dro]is of water calciilali'd to ch. dm. I gnu 



l‘’l(.. -0 I - t Vmi lllln.ll ’'.■|i,lt,ltiil 
t< 1 llic (li_;i^.-\li.i<'li<'ii -il 'hisl 
lltilll rxliaiisl tillxillls K. 

S( lirllif iV Soilin', Iv 
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into (he S|),i<-C' siii'roiiiiiliii;r tlic lly-wlicci in tlic direction in- 
dicatcil hy the small ai'i'ow.s. Tlui dust seliaratcd IVom the exhaust 
slidi’s into the hopper 

Tile fust plant cm a workme scale was erected at the Widdil/, hnc|iiette 
laetciry of the W'eiseheii-Weiszeiifelser Itrauiikcihleii Akt. (tes , Halle. 

(e) llic ('I’uh'ifiu/itl. Drij DiikI /t'.r/eoedu’ of K .Miehaelis, a civil 
engineer of ('oloene, de.serihes 2.nl) to tiOO revs, pel’ mintlle on a hori- 
/.ontal axis, while the exhaust enti’i’S on hoth sides of a luhular 
jacket 

Kihhed eonduetine shoveLs inelini'd to the axle leail the centri- 
luealised particles ol dust tiuoueh slots, while the dustdVee \apour is 
sucked oil' from the interior hy means of an exhauster 

The power le.piireil is alioiit 5 ||.P for the separator and exhauster of each 
Inhe duel ; the amount of dost sepai.ited in 21 hours is MtOO ke , conliimine 
,S to to per cent, w.iter. The dust exllaetor tested at the Wilhelma luicpielte 
faetorv, I'rei hell, shoilly afternards found application in the lliiithenheio 
faetoi y .it I l('rmnlheiiu and the Lnise factory at Hiueeeii, 

((/) ll’cd /tins/ lii'lriii'lmil. ()skar Siehtio it (Karlsruhe (I laden). 
Aeeiitriluoal water spray (leoally proteete'd) whose speed of rotation 
is arraiioed so as to produce only a slioht x aeuuni, dra.ws in the exhaust, 
mixes it with the water, and lorees the mixtiiie thicnioh a delivery 
[ii[)e into a separator (( ’yelone or Horeas), where the [lartieles of dust 
and water an.'drix en to the walls ly eentrifiioal force ()iilv purilied 
moist air issues from the outlet, while the slime Hows from the 
ho[i])cr. 

The method call, as already described, be apfilied as a simple wet, or 
a combined wet and dry process. In the latter ease the vapours are 
lirst drawn into a dry separator by means of a jet and caused to yield 
up as much dust for pressine as possible. 

The methnd.s apprmed of in the last few yeiir.s were soon applunl at the 
SeiifteiilH'i’e works of the Hons. Ilallesehen I'faimerschaft, and later at the 
bitterfeld hrown-coal liriipictto factory of A. .Vekermann A Co , for lioth exh.iust 
and internal dust extraction. In addition, the inethods weic applied for 
internal extraction alone at the .Mane pit m Deulieii, near Zeitz (I’iclieekshe 
Montanwerke .\kt. ties.). 

(e) Wet K.ftenet 'mn by Simon, Huliler ik' Haumann, Frankfort a. M., 
is eti'eeted by moans of an e.xliauster with a tubular sprinkh'r and a 
ribbed pulveriser revolvine rapidly with the vane wlieel, condtined 
with a separator provided with inclined dellectine walls. The method 
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is applied at tiu'(Inihhvi'i'k, iii'iir llrulii auinn^ dtlier places l''Apen- 
iiients (111 the diy extraction are in jiroei i'ss. 

V 

2. Duni Extraction v-ithont Cnitrifniial Earn', ciniitn ncd dcji (tnj 
means of tmffia vidlx) awl art (lei'M the aid of irairr Jcif-). 

(a) I)u4 Extraidors for Tube. Driers —Tlie liiiekaii inethoil ol'diisl 
extraction illustrated in lie. 20') eonl'orius in both sections to the ri' 
ipiii'enients laid down abovi'(pj). 4.S1) to 400), and is .sell'-evident I'roni 
the sections and plan. Separation ol'the hi-avier dust particles in the 
smooth ceinenteil vertical dust chaiuhers of the tii'st .si'ction is eon 
siderahly facilitated hy the varied section of the ehaudieis for the rise 
and fall of the stream of exhaust vajioiirs. 

'I’lu' ilry dust sinkinj; to the hottoin nf the lirst eliamher is eon\e\ ed 
to the presses, the moist and wet dust is converted into mud willi the 
water i.ssuine from the sprinklers under a pi'essure of 0 atms 

Hy the use of a sutileieiit ipiantity of watei- and uith fi euiieet 
rej;ulation of di'au^ht a completely satisfactory and eU'ei'tixc puriliea 
lion of the exhaust is eli'erteil without inllueni'iny the output- of the 
drier. However, the disailvantayes hound up with water spiinkliny 
must he taken into account hut in spil.e nf Ihrs, (he svsiem has found 
widespnald use 

In the I'onn repiesentr'l lit t’C* or snine suiiilar ilesicn. I lie s\ .n in liitils 
applie.ilinii at tlie Iprrpiettc f.ietnries nl the llhriiisli hihlar ,iirl ItnnaUis pits 
a. hihlar, (Irif f’tirst.eiihere at Itil lenhinii li, t'.irl pit .it f'li'cln ii . in Ihe 
hn\er Lausit/ pils lava, lleiiate, ,\iiii:i M-itliilile, lielniipiie; to the .ttl.te' 
Use, and others. .Veeordim.' to evpeiiiiieiits made liv (I'eiliiri, Ihe follounm 
aiiioiiiits of dust uere oht.lined in a )ear fioin an iiist.dlalion ol eivlii Inhe 
driers. -- 

1. Hi’V dust e.SSO tolls-(la ton pi r aiiinini per m| iiietie of heatiiiv 
surface from the exhaust anil iiileiii.d dust extraction (exelnsne of the dii'l 
accimnilated bv the lletli lilter). 

. 2 Wot dust. 4001) tons :-0'7 ton per m| inctie of lie.iliny sin f.iee haeh 

Ji'icr reipiire.s tour chaiiiicl sprtiikline jets eacli leipiirinp 12 eiihic nietiesof 
water ill 21 lunirb ; the total amiiial consiiinptioii of water heme s x-1 x 12-/ 
300= 1 15,200 etihic metres. The tempeiatiire of the mud slimes is ahont (in' I' 

In the appliance of the Bernhuri; Mii,schinenfubrik the necessary 
changCiS of section and changes of direction are ohtirined in ehanihers 
arranged one above the other rather than in ehanihers arninged next 
to each other. The final sprinkling with water is elfected by means ol 
centrifugal nozzles or atomising sprinklers (.see ji. 400, lig. 100) -Vl the 
Wachtherg pit, near Krechen, l)ie whole appliance lias proved to he very 














































railQUE'ITKS AND MKICJUE'ITIND. 


500' 

cllieioiit and (•eidaiii iii operation. Tlie slime water can bo pumped to the 
nozzles after a eertain amount of purification in a clear settling taidc. 

(h) I)iis(-c<ilclii’rs far Tdhlc Driers .—It is quite clear that only tlie 
lower table produces dry dust and re(]uire.s a dust extractor. 

Jn the dust-catcher represented in tig. 207 the vap(nir.s rise from 
the upper tabh: into the first part of tins chimney, and thence directly 



So-iK'--! : yOO {(lerliior). 

into the open, while the dusty exhaust from the lower table is first 
drawn into the second section of the chimney and is then drawn alter¬ 
nately up and down through the remaining chambers in the direction 
indicated by the arrows The dust retained in the chambers is (|uite suit¬ 
able for prcs.sing so long as it does not enter the sphere of action of tlie 
spray nozzles and no condensation takes place. It is then returned to the 
bottom tabic of the drier in the manner indicated in fig. 207. In all 
otlnu- (uises the recoviu’ed narticles of coal must not be used in nressinir. 
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K.iiritclion of Din^f from in /hr Purr WrI 11'.(i/. 

At tlio ('liu'cnbi'i'i; pit, Fri'clK'ii, a plant la'i^inally inti'iHlcil fur iln.sl, 
o.'ctraction from oijrlit small tiilx' driers in the dry way eaNc iin.satis- 
f.ictory results and ha.s been eoiuerted into a jinre wid-extraelion jilant 
liy the addition of wat(>r spray nozzles aetine in the direction of the 
exhan.st current Aerordiii" to (lertnei-. who has deserilied this |)lant 
more completidy,' apart from the ereat safely attained In workiiuj, the 
appliance in its present, form still leaves Jiineh to hi' desired in the way 
of etlieiency 

The amnad eDiisaiiiptioii of watei (jf tlie eielil jel.s .•llllolnlt^ to l.'iyJOt) I'libie 
metres. Aliont aODD tons of .slimes, eonl.iimrie ,i),out ."i.'i pri' (■rni H,aii.r, aie 
sop, I rated in a year from the miidd v hi]iiors steaihh' flow me .tua v, a (. .1 (empei ;i- 
lure of tl.'d (' Tiic shines are not iitihsisl. 


4. Pnsf p.iirorlton mtlhonl /hr I rr 0 / Wotrr (irii r i/ii[ ion ^Prorrrr 

/or Tolilr l>i •//Ts'. 

At th(> Victoria pit, (Iroszrasehen,' the oven ehimney of each (ahle 
drier is divided into two .sc'ctions hy means of a, dividing wall extend¬ 
ing to the lieio'ht of a sheet-iron cii\ei at the to[). The dnst-impreo 
Dated exhaust fi'om the tables enters below the eovei' plate and [lasses 
throne'll the first section into a dust, l■halllber surroiindino the chimney, 
where the dust separates in eonsiMpience id’ the siiildeii (dianoe of 
direction, while the dust-free va[)ours pass into tlie, second sisd.ion and 
are drawn aw.iy at the top. 

The amoiiiit of dust separated from a 'fi) step table drier 111 21 hours is 
eiveii a.s .4 hi The ihist [lasses Ihroiiyli elmtes into a worm ceiiveyor. (tertaiii 
defects exist 111 the method 

(it) For Tn.hr Dncrs .—A meihod of dry dust extraction on the 
etfective principle of the Sidiiiiiianii Hue dust-calcher is in operation 
at the llleibtreii pit (Oruhlwerk) at Kierbern,'* The Hue dnst-catcber 
of the Zeitzer Dampfkesselfabrik iind Ap[)arat(diauanstalt tl. Schumann 
of Zeitz (H;j. 20H, d) splits up the stream of ;,uises by' means of a number 
of peculiarly arranged east-iron (dements standing vertically in an eii- 
larirement of the main .smoke channel, into a number of small streams 
from which the particles of ashes are separated as a result of the sudden 
changes in direction. 

‘ Moiiugrajili, ]i|> ■'Ct -.'it, tig. 24 - tta/, pp .''i I .-i.'i, Iig. 2.4 

^ //mi., ]>. .'jfi it soy., fig. 2t), and Z IlnotnlJiuli'^ Ittot, 111 ., p. IJOO ./ .s.y. 
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1 ilO t)()\v hli;ip('(| [xn'tioiiN (I load tlio ^ from (/ Itolwroii the iihIukIiimI 
cleinciils : iho sharp conH-nMl poUioiis /wldloct thoin at ii;;hl aii^^lt's across r 
towaids e. Tliu heavy siis|)endod particles of ash or so(»l are diiveii into tiic 
cross-halclied aii^^ular spacer, wheie they sidtle and ultimately siineed to a 
eolleetine; hopper at the Ixfttoin of the flue which is emptied from time to Lime. 
Kaeh eateher can Ik* revolved about an axis /’ and 4ain Ik* adjusted like a 
V(‘netian Idiiid. As a Mile, two senes ol catehcis are aiianced. 



(d) Pla.n Seaton fi'C 



Fi<; 208. —Dust oxti.actinii fioni oxliaiist \a)Hiiiis liom (.alx' ilricis {Scluiiii.uin caloluT.) 
- 1 .too {(Icrtiua), 


The iijijiliciitioii of the ciiiclu-i's I'di- tlic (‘xtractioii of dust from 
I'xliiiiiKt vapour can lie seen fi'om fic. 20.S, n to c Tim vapoins from 
cacli tnlic drier issue into an elonealed eliaml)er A witli (avo series of 
(•ateliers 11 and P>j, and timn stream into the e.xlianst line tln'ouf;'li a 

third series of catchers (! iirraneed sidewajs at. ..ml of the chamber, 

A worm conveyor is provided in the wedee-shaped bottom of the 
chandler A for tin' removal of the precipitated dust. 

Witli the object of utilising tlie heat of the purilied vapours for 






in\'(iKKS intoM nnL-ursT fiisks anii eximawions 


r.on 

prolKNltiiij,' tln‘ criiilc bri'iiictlin;; (mmI. tlu'(hrci' mm ii's of (■.■itrliois .in' 

sitiuvtoil hi'twi'en flic pn'hoiitin;; liiii ninl tlio ctiAiiibi'V 

'I’ho pivheatoi'' consists of a s\ slcin of doiililc-w allcil clianilin 
above till' inlet side of tlic tilbi‘ dricc. lu'foic cliaixdnc, I be ci>al is 
led into one end of tlie system and. meeiiny tbe v.ipoiiis led in at the 
other end, becomes prebi'ated Ifxplosion tubes li Icaibiie to IIm open 
serve to deal with possilile explosions, and under eeii.iiii conditions 
0 [)enines F, litted with door.s which easily open out n arils, a re proi'ided 
Aecordino to (lertner- (he separation of diist was nol ipiile perfect, 
anil the works inanaecment was not inclined to add a small sprinkler. 

From a inrire tube ihter with idioul 710 Mj melies ol ii(',,(me sinfaee 
alioiit ibOOfn' of 1 1 list w el e I iM-o\ered lor ( he piessnie ojiei ,i( ion ni I iioins. 
The roimteraetinu senes of e.ilclieis did not ,ij»jnei lahly alle. t tlie dtaiielil, 

(/)) 'Pile (lewerksch.ifl liodderyruhe of llrulil ' h.i\e leeenlK’ taken 
to scpaiMtiny the dust paitly dry in a larye ch.imbei’ wdh bailie w.ills, 
and iiartly wet by condensiny the sle.im in eh.innels pnoided willi 
roof-shaped slidilio sui faces, bid ween (he senes of w hn li the cold 
moist briipndtino coal is allowed to slide downw.nds in a zie/.ay 
fashion At. the same time the co.d heeoines piehealed (see p :!(iS) 

5 /tii.s/ I'lii Ini!f ill o /'i/i7ioo/ ii'illi 'IuIh'{IihI r<il‘lc hi'/cr': 

<! ri'i‘ iiiji'il eio/seea / / n l y 

The exhaust from (he tube d lie is is simpl\' 1 1 laited ^ra\ i(a( lonally 
.lint the table drier exli.llist is ceidrifny.iliscd Combined inctliods 
arc also employed 

The, .irranoeincnt is lilnstratcd and fully described in .Seidion .\ 
alone with the descrl|)(ion ol the com[ilete In npndI iiiy plant ol (he 
Robert mine. 

() FillI’dtioii oj Ihi' lhi^l j)‘iiiii till' F.i'liini.tl \’‘iI'tiiirs 
{(/) I'uanli'i'-Cui'ri’iil Sii^lrni (I) Fur Tuhr l)rii rs The reiinnal 
of tin* exhaust on the system of counter currents w hich is ap)ilicd at 
a number of Rhenish works has alread\ besm indicated on p. 112, 

Comitev oiirrcnts were llrst applied at llnild in (lie I.Utei (lait of b'^KU, .nid 
in 11108 a total of 212 applianies ol this (y[ie were applied to 72 tube ilneis 
111 the district fonnerly known as llridil t iikel. 

It the air passing through the drier, together with the moistine 
and the du.st taken up, mote in the opposite direction to the coal (he 

1 2./toooAo/di', 1006, V., ]i 421( £/.if./ - .Moiteeiapli, p .',7 

^ /. /jrti'ot/ai/df, 1008, vn , No 27, pi) -161 tU-'), fiss 22P 2tt'2. 
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pr<)]>()i'ti<)n of piuiic'l(‘s of iliist iidlioi'<‘ to tlio moist, grains of 
coal so Iciiiiciously that th(‘y are carried along and discharged at the 
hot toni. Tlie coal therefore acts as a filter, atid this is particularly so 
\vh(!ii turning shovels are used. 


The cemiter ciirnait dried co.'d exhihita a 
uhirli looks dull in hulk, while llie coal dried 



peculiar foaming aiipearance 
in an appliance in winch the 
currents are in the same 
direction has a smoother 
surface and a somewhat 
ligliter colour. 

I’artieles of dust, not 
retained or given up again 
to the gases, pass away 
at th(' inlet side of the 
driei’ and reipiire a special 
separator. For this pnr- 
])ose an enlarged space 
situated between the drier 
and the o.'chansi line is 
jirovided. It nsnally con¬ 
sists of an acce.ssihic 
sheet-iron chamber whose 
bottom slopes steeply to- 
wai'ds the front wall of the 


I''||;. ‘ior 


('miiili- 

Sriil 


uiu'iii ilust (Atiacioi foi tilin'fillers. so tluit th(‘ prcdipi- 

riilcr i 300 ({ti‘rtiiei). ^ 

tated coal can slide back 

agn in The e.x.hanst can be conveniently deviated to the fine at this point. 

Fig. 200 sliows several examples, A large or small ipiantity of 
(Inst—according to th(‘ position of the deviating [lipe—is separated in 
the lower portion of the Hue, drawn oti' in tipping waggons, and con¬ 
veyed to the moulds The dnst contains alioiit 40 per cent, water. 


(a) \l an nistallaliim eipupped with 18 tube driers (each of about 710 sip 
iiK'tres heating surface) coiiiieeted iii p.airs to exhaust flue.s, and in w hich gr(mp.s 
of S, I, ,iiid fi driers had heeii eoniicctcd as in I., II., III.a, and Tll.h (tig. 209) 
respeetuelv, the aiiioiiiit of dust obtained in a particular case was :— 

1. l.'iO kg. from I Hue = fiOO kg, from H tines in 21 lioiirs. 

II htO „ „ „ - ■•iOO „ „ 2 „ „ „ 

Iih 100 .. „ „ = 'ioo „ „ ;i „ 

Total 100 „ „ :i (lues = 1200 „ „ !) „ 

= .'itiO tons from 9 Hues per year. 





DANGERS FROM COAE-Dt’ST FIRES AND EXPLOSIONS. ' 505 

(A) At a plant witli 12 liilie (Irirrs (oacli nf lUIS sq. iiuAios healin'; snrfai'e, 
with a eniinectuin as shown in IV. (tii;. 20!I). a ilail\ total of .S-IOO 
(Inst, eipial to 2500 ton.s per year, was ohtaini'ii, a i|nantity whieh is ineom 
parahlv greater than in ease (o). It is lu'cess.irv therelore to arrange the 
appliance in such a way that the hulk of the iliist is se)iarateil and returned 
to the drier before the gases loaeh the ehimney Hue. 

8 a result of more than ten years’ working experience at the (Irnhlwerk, 
there is no doubt that a perfectly arranged eouiiter-ciirrent dust extraction 
jirovidcs the greatest safeguard against coninion dangers However, the 
system shows an uiiaxoidahle disadvantage in reducing the output of the drier, 
caii.scd partly by the air resistance in the drying lubes, hut mainly by the 
condensation of water vapours in the coal and the necessary re evaporation of 
the resulting increase of moisture. I'lider otherwisi' exai'tly similar conditions 
the dniiniution of output of dry coal, compared with ovens in which the 
currents Ilow in the same direction, amoiinls to at least lo |ier cent l•'urther, 
eonllagrations may take plaei' very easily owmg to hailing up of theco.il and 
stopilages in the tidies, and also as a result of dust in tin' chainhei s, [i.ii la ului l_\ 
during the suspension of operations These dangers, howeier, can he siiecess 
fiillv coped with by careful attention. • 

III IliP of Tiilile Drii rn. Diisl K.ilnu inm hi/ nu’inis oj Iiili r- 

inriholo IHdtix} —In (his iiietliod, w liiidi is widely ii]iplied in Hlieiiisli 
l)ri(|tiette CiietorieH, the oven strnetiire is divided hy ii strong iiitei- 
mediati; layer o! eoiierete .situated just ahove tin' sieve tahUs 'I'lie 

exhaust Hue rises from the U])lier space and. as a result, IVesli iiir is 

draw'll into the lower space below the tables, pas.ses up the shalt-like 
opening in tin' middle of the drier over the eool moist eoiil on (be 
upper tables, and finally escapes into the Hue. In this way the coal 
takes up and retains as much dust as po.ssible. but the method is 
naturally not, nearly so edlectivc as in the ca.se of tube driers. 

'I'he bulk of the dust passes along with tlio vapours into the upper 
space and settles on the intermediate Hoor. Under such circuinstanees, 
with tho.temperature at this point ruling at about GO' the attention 
of the upper portion of the oven is deleterious to health, (lonseipiently, 
inteniK'diatc walls have been introduced wdiicli, however, only allow 
one ((uartcr of the oven to be inspected at once. 

The, dust collecting along with the condensate is of no value; it is 
usually removed once a w'cek (on Sunday) and tipped on to the heap. 

Til an installation of six ovena each with 32 table.s, 528 sip metres heating 
surface, and a cubical content of the upper space of 22.5 cubic mcTrcs, 
1'7 tons per 24 hours, equal to 510 tons yearly, of moist dust were obtained. 
Another installation of four similar ovens and a cubic capacity of 1.35 cubic 
metres gave O'l ton per day, or 120 tons per year. I'er year and |icr sq. 

^ Gertiier’s nioiiograp]), ]). 01. 
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lUUO^n'TrK.S AXl) I’.HKjf’KTTINO. 


iiielrc III' li(':ilinj; siirf.'ii'C a vidd of O’lO Ion anil 0 0(1 ton ui'i'c olitainialro- 
x|>i'(;lui'lv, a [ii'ool of I III'inlliii'iirc ol the xize ol (he chanihers 'I'lie ileereaho 
III t.heoiit|iiit of l,iie o\eii ouiii” to the liiterineiliate Hour anioiints to iihoiit 
o per I'l'iil. The syxtein has proved ilsell safe in operation, hut is nevcrtlieless 
vei V iiieoiiiplele 

(/)) FillI'lilicii lliroiiijh /'l(/)/■/(■.s —After (lie puriliciitinii of dusty 
air liv ineaiis of siiilnlile (diifli lilfers—especinlly liy Hn' system of (lie 
W. 1 j. !■’. I'leili Masidiiiienfnlirilt in laibeek —litid oi\-en siitisfaction in 
niany liranelies of indnsiry, this method of dust extraction has been 
introdiieed into brown-eoal briipiettino in the past ten years, tirst at 
the llorrem briipiette factory (lihineland), 
for internal dust extraction. Since then 
it lias been more widely ap[)lied in 
Ubeiiish and other distiiets and has also 

I.. used for (he extraction of dust from 

exhaust vapours 

In more recent years cloth tilters ol 
the linn of Simon Ihihler rianmann, ol 

l'’rankfurt a. M, have 1.. introduced 

into brown-coal brii|nette laetories, espeei- 
allv those of (he Iflienisli dista'iet 

In principle (he Uetb tilters, or tubu¬ 
lar suet,ion dust collectors, I’.etli system, 
lar.)eek (lies 210 and 211), are arraiieed 
as follows — 

A number ol sliehtly conical eloth 
liller lines h arc arraneed in an iron 
I'vlindcr ii, so (hat their o])en lower ends are lastcned to eorres[iond- 
ine low coinmns in the base e, while the upper, closed ends are 
sus])ended Iroiii t.hc cover il by means of the common Irame c. fioni 
the line / runnine' atone (he back ol a whole senes of liltcrs, the dusty 
air is sucked uniformly 1 rom below into the liller cloths (rieht ol tie, 
211) with (he aid of a valve (nol shown in the diagram) comniuni- 
eatiiie with the upper suction idiannel i 'Ihe cloths keel) baidx the 
dust, while (he |)urilied air passes thidiieh (he pores of the material 
and rises towards the opeiiiiie ij in (he rool ol the cylinder into the 
channel i and is blown (hroueh the valve into the open. 

From tune to lime (usually every live minutes) the accumulated 
dust is removed from the filter by means of the reversing and shaking 
appliance arraneed on the top of the liltcr, First, the inclined rotary 



“Jill - -I’.m <'! 'lust lilti is 

I'Atcl II,ll \ 1M\ . 
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viilvi'(y is tiinicd ill tlip sliccl-ir<iii cuMi- h into llii' |iosilioii iinlii'Hli'ii 
in tile t(i[> leit-liaiul eoi'liei- nl lie ' 211 , so that the suction cll'cct is cut 
ort from this cylimler and iitnios|>lu'ric air enters tlii'oueli the o|ienm;;s 
s and </. rids incomiii”' counter current of air, w hich varies in streimlh 
accordine to tile |ire-exisline \ acinini and the si/,e of the inlel, which 
can he v aried at will, makes ils way thronch the clot hs n from I he on ( 



side to the insidi'and lemoM's the dust internally At Ihc same time, 
the loosely haiieiny cloths !> are diawn lijthl from above and allowed to 
fall ae.iin. This usually ha|i|iens se.veii times in ra|iid succession, so 
that the dust is shaken from the interior of the cloth, falls into a collect 
iny ho[)|ier below,and is led awav by means of a common sjiiral coin e\ or 
rnnninn the whole leneth of the series of Idlers. After the last shak¬ 
ing the valve (/ is returned to its original |iosition (liy 21 I, ri"ht), the 
entrance of atmospheric air is cut oil', and the e\ lindin- Is aealii pul into 
communication with the suction action of the fan 
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l!HIQi:Ems AXI) nillQI’ETTINVi 

'I'lic n‘Vi'rMii;; ;iiiil sliiikiTii; work as follows .— Tlio shafts h anil 

arc causcil to revolve rapiilly in o|i|)osite ihri'etions, h earrie.s the operating; 
wheel /, eoiiSistin;; of a roiiiul ihse with a ftroovc cut in the oreatost portion 
of its e.irciiiiifcreiifO liiiiiliint the [irojcetioii of the o])eratiiij' lever u. Tlie 
lever is eoiiiieeteil with the vahe 7 liy the bars 0 and p. As soon as the 
iiiierooved portion r of the opcratiiii! wheel / entjageswilh the projection n, 
the level IS raised .iiid can glide along the wheel aetiiated by the cam m on 
the shaft Z',, engaging with the projection in the forked end of the lever. 
In this way the lever « with the links 0 and /» are drawn back and the' valve 
rs reversed. 

Ill order to shake the bags, the ojierating lever is eonneeted with a lever ! 
whose forked front end is coupled with the bar of the frame e On drawing 
hack the lever h, (he lever / also rei'cdes (left of lig. ’Jll), when its rc'ar end 

comes within the sphere' of 
action of the cams on the 
shaft /.] In this way a 

reciprocating motion is coni- 
mnnicated to the frame e 
and the loose cloth is alter¬ 
nately drawn tight and 

allowed to fall free again. 

By means of the othei 
cams and the continued 
revolution of the shaft Z', 
the shaking during admission 
of air IS continued until the 
operating wheel f has rcMilved 
so that the projection on the 
lever 11 again engages with 
the groinc. In this position the groove is .somewhat deeper, the lever « 

asKiinies its lowest position, the projcefion 11 in the fork enters the ciicle of 

action of the eanr shaft, winch jiiishes the lever ii into its original position and 
reverses the valve 7 . 

Tile cleansiiifr of tlie various cyliiKlcrs of a .serie.s of filters is effected 
ill a definite order so as not to interfere with the suction of the system. 
'I'lu' power eonsumed by the crank shaft amounts to H.P. at a 
maximum ; that consumed hy tlie exhauster (fio. 212) varies according 
to tlie size of tlie plant. 

/h ineii.sioD.s (Oil/ Vrojii'iiirx of IIik Filier —Formerly bags of 

820 mm. diameter at the top and ■iOO mm. diameter at the hottora 
were employed, hut recently bags of 150 to 200 mm. diameter have 
been preferred, since tlie (llleriiig surface is largely increased by corre¬ 
spondingly incrensiiig the numlier of hags. According to local condi¬ 
tions file height varies up to 8 111 . Everything depends upon the 
proper treatment and nature of the cloth, wiiich was formerly woollen 
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Imt Im DOW made of a mixtiiDMif liiirii and wool. H\ i'd tlie liesl liaos 
ultimately become iuipeiieti'alile. After i-emoMil (liey can oeiirrally 
be restored to utility by beatiiio, but every care iinrst be taken to pre- 
vent damage. Washing utterly ruins the material. 

During the extraction of dirst from exliaiist vapours the}' mu.st be 
pa,saed through the filter at such a temperature that no condensation 
takes jdace, otherwi.so the material gets .sto|iped up and rapidly felts, 
until it becomes im[)enctrable. At the same time the temperature 
must not he allowed to rise above, 101) ft, or the lilter tubes rapidly 
deteriorate and may he destroyed by lire 

Dxhansl vajiour tiller hags must not be subjected to I he action of 
dry heat from time to time such as, loi' example, .'iiisi's ilining the 
heating up of the drier or possible emptying of’thi'same Dry, hot 
gases Tiui.st therefore be conveyed away innneiliately. At the .laeoh 
pit of the (iewerk.schaft W'ilhclniina at Kiecheii,' a tube connecting the 
tube drier with the exhauster is pioxidcd for this jiurpose, ,so that the 
vapours can be turmsi directly into the Hue whenexer they become 
too hot or too cold. 

Tin' starting and stopping of the llel.h lilter is elfeeted .intomalix-ally 
by means of a maximum-minimnm I hi'rmometei' which cuts ont a 
motor above 100 C and below li.') (',liu|, ki'cps it running between 
th('s(' temperatui es 

At many works it is considered that the varying i,eni])eraini'e and 
moisture content of the almosjihere alfeel.s the ^■lliciency of tin.' lilter 
pipes, but this jxiint has ia>t yet been definitely decidi'd. 

There, is already a number of exhaust ilust extractors woi'king 
very satisfactorily with lleth filters which se])arate almost the wlmle 
of the dust in the dry state ready for pi’essing Some modern in¬ 
stallations are illustrated in tigs. '2Di to 2 Hi and hi'ielly described 
below. 

llc.lli Filter and mj I'la.nl jnr Tahh' llrn'i’s (tig 2Di). 

— Each of these ovens, with thii'ty-two table.s, hasahoxe d four liltei- 
cylinders each containing eight tubes. As may hi' .seen in the diagram, 
the explosion tube can be arranged common to two neighbouring ovens. 
From the, upper tables the xapours can be led diri'ct into the open. 

E\periinonl.s showed that from each oven of .o2o .vp metres direct heating 
surface, 210 kg of compressible liltercd dust (U tfi kg. per si|. metre of heating 
aiirface) arc ohianied in 24 hours, in addition to the eoar.se dust sliding frnin 
the lowest table into the cluimiier attachi'd to the even 
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HKIQI’EITES A\f) nUIQCEITINO. 


Wilhi'linina at, Fna-lieii, consists of nine filters h and an exiiauster c 
ftir eacli pair of tube driers. Hidween (jacli drier and the lilha’s a 
Heth e!vplo.si(]n a[iparatns is arranged. Its arrangement and mode of 



action is ob\ious from lie. 21 (i and tlie accompanying description. 
The vajjonrs are led to tlie individual filters b through the channel e, 
the dust sinks into the collecting hopper, and finally falls into the oven 
spirai'".’V.'i\iug along the ovens through the downcomer h. which are 
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i;l!li,llIK.TTr,S AND r.iavDK’ITINU, 


.niiiw I till' will' iij|ii' /, anil srls li'i'r tlir |ia\\ 1 // As a vcMilt 

I III'ila iii|)i'r A l.ilK, I liisin'4 llir liilm at, tin' iinltiiiii anil I'littiii;; oil llni 
iiiaiii |U|)r liiini the lilti'i'. At ihe saini' liiiu' Ihi' iliuii|ii'i is covereil 
with a iiii\liiir 111 liiii|Ui'Ui' ash ami sanil Irmii the shiilt pipe i, anil 
(Ills rlh'i't ivi'K' pii'M'iils I III' passaar of s|)ai'k.s 


7 /tils/ /'/'i'/I'll !'/1 nil liif Mi'iliix n) Sli'Klli ./I'/.s' 

Siirli a nii'thiiil is apphril at thi' llryi' niinr, Annahiitli', Ijiwer 
L.iiisil/, (ii I he rNhansI sasi's whirh ha\i'aln-aily liri'ii 1 11 'ril iit must iil 
the ilnsj h\' the liiifeas niethinl The iinest ihist is alinnst wlinlly 
si'tlleil Hill h\' liliiwiiij; inli) sheet n'liii pi|)es hy means iil Koilina 
■'l'■anl in)i'etiiis 'I’he pi'iiililet is tiio wet lor press nip. so it is jiasseil 
on to (he hoilei luinaees This \ ei y elVeet ive nietJioil iloes not l•om- 
meiiil itseii, on areonni ot \eiy hipli steam eonsnmjition ainl other 
iletielelieles 


S, / os/.s o/ //ns/ /i/.r/cili / loll /I'liiii //le /'/.I'/iil ll s/ f/il.sr.s. 

In a eoireel lepieseiitalion ot the worhinp eosts ol an exhaiist- 
iliist. e\l I. let loll plant it is iieee.ssaiy to take inlo aerimiit (he \ahle 
III the ihist ami shines not, irseil in the proiliietioii ol hriiplettes, 
.mil .1111' possible ihmiiiiit loll III the output ol' the ihier, in ailihtion 
III (he .imoinits a.ssipneil to inteiest. liipiiilation, ami the iiinninp 
eosts I'oi allenihiiiee. ete The ipiantities of iliist anil slimes are 
to he I'leilileil with the \ahie ol a eorrespoiiihiip i|iian(ity ol 
hiiipieltes ileihietinp (he earlier eosts ol proihli'tion aiul (he i"<|ien.se 
eiit, nil'll ill hinipnip the material into Ihe state in whieli it ean 
he I'olllpressell 

()n these pi'ini'iples. (Jertlier ' has woiked out the iletaileil eosts ol 
\.iiio\i.s Kheiiish iliist-e\trae(ion plants ami has ileall with (lii'iii in his 
Moiiopraph It IS onl\ possihle. howi'\er, to ileal with the I'ollowine 
li^ln es in this work — 

I 1(111 ol /'.'ii//i/ei'a Tolu Ill'll IV ii'illi CoHiihr ('iiri'in/v .—■ 

Total healinp siirl'ai'e ol' (he ilriers oS(i-l m|. metres 'I'olal output per 
1' hours- titvi tons 111 ' dry eoid I'oi liriipietles. 

Workiup eosts ol' the dust extiaetioii (lie-. :>()!), 1 , 11., I ll.n, and lll./i) 
per donhle wappon '■ 10 tons of hriipieltes (exelndinp the inerease of 
di i\ inp power and steam) — 


I M"iioi;i.i|ili, |i. 7'2 



I)AN(!K 1 !S rUDM (JiUl.-DI'S'l' HItllS \N|i lAri.osli As 


(•') Installation (lOti.M 

(A) Riinnino 1(1 a , 

(c) I o fijUailse tiu' lajiri laait drri tsAr ol out¬ 

put as coiniiafi'il w ith riiinails in llir same 
ilii'ection te.iiiseil li\ ei|ni\alent increase in 
tile total liealmi; sin lace) It Mi 

(i/) Ross 1)1’nialciiai Ditt 

Total IIIM 

I Kill Ilf 'I'lrrliu- Tiilir llrnis irilh i'lirriiiU in IIk .ikiik 

Ihrii liKii - Total heat ino siiil’ace solll si| mclies Total oiilpul in 
lit lioiiis = oiSI) tons ili y coal 

llili'kau conihineil tlilst. estiaelion siniilai to that illnsliatial in (iy 
205 u itli paitial inclusion ol' I lie lulei'n.il ilus|. e\l i act ion The mini i- 
lilteieil aiiil tin slimes liuiiieil on a I'l.inhcl lioiiyli yiale |p IS.S) 


W orkino costs per doiihle wayeoii ol hi i.pieties 


(o) I’laiit, excluding the 

.i|)[t!i,ui('(’ lor (iltk'i in^ 

shines 


(i:;i(i M 

(/') W'orkiny costs 


(1 |:-.;I . 

() ) I'dltiatloii of slimes 


1 on 

((/) .Material lost, 1 1 ,V00 tons shines 

1 120 . 


Toi.il 

2(i(i:i M 

Itedllct the coUlllel 

V.dlle of the slimes 

as 

fuel 


os.t; , 


L( ■a\'inn 

1 Hdo M 

1II ‘ifll 1 III 1 IK 11 III TiI'iIi'K lull 

/tcn cs inlh Cii.n 

V'///.S' ! II •sil IIK' l)l I'l l 

mil d'otal hcatinn siirfaci- — 

.‘il'72 si|. unties. 

Total output III 2 


hours; i)t).S tons ol' di y coal 

Woi kino costs ol' iliist c\l I action hy the lloi eas met Inn I as nioililieil 


hy limoinis (p t!)t) per iloiihlc '.vaoyon 

(u) I’laiit 0 5I.S ,M 

(A) llunniiio costs (inck MiTOO c in. water .U. 

•2 111’.) I 2im „ 

(c) .Matei'itil lost, IO,M)0 I tnlli ,, 

Total .'ilitid.M. 


d'he main tacts to he ohserveil Iroin a coliijiarison ol these thice 
inethoiks of dust e.'ctraction are as follows -- 

Jjust extraction with couiitci cuiicnts is considciahly dearei twcii 



SIB ItRIQUUrrKS AN]) liKKil'EITlSO. 

ill jilaiil co^ts lliaii I'xli'actioii liy iiiwiiis ot liko ciii'iciits, since an 
ainouiit inns] lie ll■l■l<olle(l i’nr ei|ualisat.ioii (it tlie decrease in miljiut (e). 
'I'lie niiinine ciists and the Insses iit material are, linwever, coiniiaratively 
small, while in the like eiirreiil installation the reverse is the ease. The 
methods in vvhieh no use is mmle of the slimes are the. most costly. 

Coiidiiiinui lii'iaiirl'.s on. Kxhuad Dust Kj’tniHuDi .—A dust- 
extraelioii [ilant vvhieh is enod in every respect mimt lie safe in 
will kino .and snilieiently eirective, but at the same time it must he as 
economical as jiossihle. Keonomieal reiiuirements are complete 
utilisation of the capacity for output of the drier, prevention ot un- 
nece.ssary withdrawal of dust from the dry coal, every possible hind¬ 
rance to loss of malerial in the shape of ipiantities of dust or slimes 
which cannot he turned to account—above all, moderate cost ol in- 
stidlation and the lowest possible ninnine costs in waives, materials, 
power, etc 

The i;“ipnrements of workine, safety, and ellicacy are fnllilled by the 
simple wet and the numerous eomhined dry and wet methods of ex¬ 
haust dust extraction to a oreater or lesser decree, usually however at 
the cost of economy. The simple wet method is the least economical, 
partially heeause of the low value of the bulky dust slimes produced 
and [lartiidly on ac(;ount of the very laree amount of water u.sed in 
.s|irinklinc'. On the other hand, a purely dry method, which is cheap 
and works without loss of material, is the most advanta"'eous from the 
[mint of view of economy, and nndouhtedly deserves preference, if it is 
not considerahly behind the other methods in [mint of view of safety 
and etlicacy. 

Newer designs and systems of dry separators provide sutlicieiit 
safety in o[)eration and are satisfactory as regards the sortinc out of 
coarse and iiu'dium tine dust, hut they usually fail to deal with the 
tinest dust. It is often nece.ssa.ry therefore to [irovide a supplementary 
wet im'thod thy means of a[)ray nozzles) in order to precipitate the line 
dust, such as is considered indispensahle for the com[)letion ot the du.st 
extraction, in ordering so many new iii.stallations. As a re.sult, the 
costs and disadvantages of the s[irinkline, the conveyance and value or 
further handling of thi‘ dust slimes, etc., must be taken into account. 

In more recent times, however, success has a[)parently been attained 
at many works by means of one or another ot the systems already 
described (Scheilic, Michaelis, Beth, etc ) in extracting the dust from the 
exluuist e.xclusively in the dry way and recovering all the dust, or at 
least the major [lortion of it, in a condition suitable for pre.ssing. It is, 
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liowoviT, yet to he asccrliiiiied how liioh the costs of the ]iractiee on :i 
leclinical scale will prove to he ovei a lone ])erioil of time, nml whetle i 
and how far the moth(Hl will connnend itself, particularly when nsiim 
different classes of coal. If the eeonondeal re.sults and the Inithei 
experiments turn out satisfactory, possibly after alti’rat ions, eon,sidin’- 
ahli! pro((res.s will have heen made, and the widely a|iplied comhined 
dry and wet methods of dust extraction will he more and more le- 
placed hy simple dry dust extraction 


IV. Internal Dust Extraction. 

Inti’cnal dust extraction has foi its ohjeet the removal of dust Irom 
the rooms of the factory, ahove .all, therefore, the e\i( o| dust from 
the various workiue arrangements must he ]ire\enled. To this end, 
the sources of dust must he covered and riaidered dust ti;,dit as lar as is 
possible, hut this is not snllicii’iit. since eertain leakaevs In working are 
unavoidable and, in addition, the vapours ansine fiom the hot eo.al can¬ 
not he removed by any means, and this is neeessai v for the prevention 
of the formation of daneerons condensation pioducts lixhaiislion ol 
the dust therefore becomes necessary hut the atmos|ihere can no mori' 
he led into the ojien than the exhaust dust The dust must he colleeted 
a,nd turned to account in as ellicient a mainiei as posslhle Snetion 
must proceed with so small a ihminntion of pressuie that thi’ entrance 
of dust into the rooms ol the laelory is ellectively ]iri‘\enled, and that 
only the very liuest particles of dust and water vapour are ca.iried 
away in the stream of air 

Here and there the nalui’al ihauelit. of the diier Hue, in aildition to 
the appliances of the exhaust dust extraction are used to produce 
suction, hilt with Infcrioi results howevei 

For the artiticial suction theie are utilised 

1. Steam jet exhausters wdiich cause (he pieeipilal ion ol diisl h\ 
moistciiine in so far as it has not already separated out in the spaces 
of enlare-ed cross section provided in the eoioeyiii" pipes 

2. Fans, which either-— 

(i>) Hlow the dusty air into the boiler tires (Haase [lali’iit), 

(h) Lead it to a cloth tilter [ilant (lleth system), 

(c) Discharee, it into the exhaust diist-cxtraction a]i[iliances, or 

(d) .Subject the dii.st to the action of centiifu;;al foice in ordci 

to obtain dust valiiahle for pressing, o; siihject it to a 
eoiiihiili'd method ol dust exti.iclion 
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As :i lull', llii' I's loiicfiilI'^ilI'll (ou.nils mil' (it llic mIih'c- 

iiicnl iolicil jil.ici s IViHii l.lic iiidn iiliml workiii;; ii|)|ili;UK‘('S, by iiicinis 
(if ;i siillicii'iitIv 'vilic l■oll(■(•tilly (iluiuiii'l iiitu wliicb Ilic (‘xliaiisl pi|ii' 
(ipciis (jilt 

Tlic suetiiiii can lie iccniatcd in cacli pipe by means of a tlirottle 
valve, niadi‘ accessible li\' means ol slides oi iloois A woi'in roin'oyor 
is nsiially em])l(iyi‘d to lemove the enmpKssible dust wbieb soon 
collects in the, collectini; channel 

111 l,li(' tl.dle (lisliicl, a spis i.d (hist, extraetion Is enaeteii loi tlie (hist 
.O'lsinj^ (luime piessiiia (see p .iIki\( ,i, a IValiire wtiieti IK not, (leitiaiideil ni 
tlie tldiin a|(M 

I Iiili'rmil Ihisl Ivi IKill liif SIritiii K.i'IkviiK il l'll. — Tlie (Inst 
cxiliietioii IS set in ojieiation, iceillated, and cut, oil' by means ol a 
steam \alve. Steam e\liaiisti‘|-s, jiaitienlarly those of the llidii- 
Koitinp Aki.tles of Koii iiiosdiii'f, iieai 1 la iino\ er, ha,\ (■ lieen laryely 
applieil 'for a loiiy lime 'I’hey are simple in eoiislruction, easily 
rey dated, take lip little space and ale clieap to iiislal Theyaie able 
Id remove sat isfaetorily the dust, from (he factory rooms, but reipiire 
a laiye amoiinl of steam to prei-ijiitale completely the dust in (he 
moist, or wet slate I'dliiliei ilisadMinlayes are th.il the precipitate is 
usiiall\' lost on the waste heap, that, the exhauster chambers must bi‘ 
cleansed reyiilaily from the dust and water mixtlire, and (hat, diiiine 
its remo\al it is scarcely possible to pre\enl the scalleiiiiy ol dust 

In the iimmI .iiMiiaeiiieiit tlie Keitinv exlianstia si.mds in | he fniiilli 

dmslnll el ,1 elianiher sltirited elllslde llie l.letel 'i ...miller Is pllividell 

mill tliiee M'ltie.il diMMiiii w,ills opi'ii .it the ImiUhiii .mil top, idlei n.it(‘l\ 
eaiisme tlie ililslv .iir eiileime tlie lirst seetimi In l.ill .iiid use ,ind eiiMiiiiiu' its 
enlinie; lllln enlll,lel, ttllll I he Uatel eineillie |he linni Tile W,ll(a enlleels 
I'rnlil ,1 pipe enll\e\inn ,i ste,ld\ sIliMlii (it u,iste \\,itel llnlii till' pKssinn 
npel.ltinli (press enntlila u ,i 1 (‘f, si 1 i 11 (‘ w a 1 ei flnlll I he pless elrlinii'i wlleii the 
«rl lilethnd n| lellliiMICa sl.niip w.|s|e is elilpInM'd), ,llld inelllie.ls llnlil .1 pipe 
III Ihe I'nill t ll (in Isinll, sn I h.ll .1 (lelinile lllMilnl \\,llel (llsll,lll\ 100 null) |s 
.llw.os kept 111 till' clriinliei 

'2 I iilri'iKtl Ihisf h! rl i‘iU-l Kill liif /neons' i// I'liiis 

(u) See p tsii, lie Ills, for Ihe Ibiase metliod of burniiie- tlie dust 

(/d The ibw method of dust, extraction b\' means of suction tubular 
lillers is lai'yeK' carriial out by (he llelli system, esjieeially in tlie 
Klieiiisli (listilet, where it is replaeiiiy the piioioiislx em[iloyed steam 
exhauster s\sl,em to an increasing extent It is also (indiny inereasiiiy 
application in other distiiets such .is Tower Laiisilz, llruiiswick, and 
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1>\\(IR1!S I'ndM «'l) M.^DI's'r III.'KS v\|) I'X'I’l.i ISK 1!) 

otlii'i’s. OiK'()1 till' iiiDst iiiiiili'iii jil,ini'. Ill' (Ills (|i mn is l.in lh 

ili'scribi'ii iic'liiw, with rrlcrriici' to tin.' ari'imni ol' tins niilliml ^i\rn 

iimlt'i-tin; l•\llll^st iliist I'xtrni'liiiij (|) .'lOli . t .sm/, lios 'ilO In'Jill) 

lilifl'Util h.t'l nirt mil Ji'inli fill Sici't o/n/ /h'lS.s 

III/ medll.tiif a Ucth Filler inlli F.i/ilormu A ii/iiinil ii.s ~ - \'\\\\ |iliint was 
suhsi'inii'iitly adili'il in IIIOS hy tlw linn of \V. h I., I'.illi In .1 
|irnvinnsly cxistino stoi'rronni ami |ii'c‘ss housi' al I In- Ti'ciH' |iil at 
Ollli'hen (Hianiiscliwi'iaiM'Imn Kolilcnhi.i n u ri kr) 

'I'lie imlixiiliial soiirrrs nf ilnsi (div I'li'ialois sloiriciiiins woiin 
coinnyoi's, li'i‘(lini; rolls ('‘niHii' mills ') of (hr |iirssrs ami |iirss 
rli.'UinrIs in Iront ol (hr s|ani|is) arr ronnrririi (o niir ol lln h\o 
rolirriino rliannrls II li\' nirans of |ii]irs wliirli nsr 01 fall aliiii|i(i\ in 
oi'ilrr to [iri'vrni arriimiilat ions of iliist l'’|■om (hr ihanmls .1 thr 
iliisty air is siirknl oil' hy onr of ihr llrth rxhaiislns atian"rii rr;hl 
ami left, ami arrivrs al an r\|)losion a|i|iaia(us r m I hr hark '.iMirlinr 
ol t.lir liltrr/), to ha\r (hriliisl irnnonl in (hr liilrr |ii|irs^aml issiir 
lliroilrli an iiirlinnl (iihr |o (hr fan wliirh hlows il inl" Ihr o|irii 
thronali a Inn izoiilal puir 

Thr ronsti iirl ion anil imiilr ol artioii of ihr rs|i|osion a|i|ia 1 al i|s 
air ilr.srriliril on |i .”)h! anil shown in li;; '2lli Thr ilii iliisl shakni 
from (hr liltris is ronM'\ril h\ (hr rollriliim WOIIII |o a IISIII” wanm 
ronvryor I lio 217), whirh ron\rys il, to a ilisl 1 ihiil nm woim silnalnl 
hriow thr slorrroom in onln (hat i( may hr ihoioii^hlv mixnl wilh 
iliy roal In [irrparr for roni|iirssion 

Thr whoir III (hr|ilaiit is rrailil\' srrn. rasil\' ai ■ rssihir, ami is|iio 
\iilri| with niniiri oils sa fri \ ai laiyriiiriils hiil has nol hrrii in ariioii 
lour rmiiiL;ii III oilin' In ^i\r irsnlls whnh air lirr liom iiilinsm 
W'll II rr;;,ii i| to Sllilahir lillrl malrlill lol llir loial hanlroah whirii 
arr iliHirnIt (o ri iish ami ,iir ronsr,|iirnl l\ mi\ i|iis|\ linlhn rxjirii 
mrnis air in prooirss 

Similar siirlion liilrr pianls I'm iiilrinal diisl ixliailmn ha\r 
hrrn irrriilly hiilll hv Simon I'mhlrr I'laiimann M iihirnha na nsl a 11 
iiml Masriiinriil'ahi ik of Frankfoil a M 

l'A|irrimrnls whirh ha\r hrrn rainnl mil at a llhriiish hiic|Hr|lr 
factor)' on thr nsr of a |iirssnrr lilln |ilanl Ini In no siirn-ssfiil irsnlls 
(accorilinc to (Irrtiin ') Il is vrr\'ililliriill (o Iiml a Illlri nialnial 
which will rlli'ctivrly rrtain ilnsi whrn iliish- air is blow 11 llnmmh i( 
Knrtlirr, Ihr jirrsslirr lillrl illlsl rollrrloi dors mil apprai lo hr siilh 
.'iitly safe in wotkinm. 


M"||‘|^'M['Ii I* >' 7 , ii;.' {'I. 
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(r) Introduction nl' tin; dusty air, drawn oil' l»y nicans oF a faTi, into 
tlic exhaust dust-extraction process is not suitable, since oidy an 
incoin[)lete, separation pf dust can be attained in this way. 

{<!) Dust extraction with tlii; aid of centrifujral Force. The Boreas 
met,bod (compare p. 494 and fio, 20ft) by itself appears to be insufficient 
For Ibi,' tine dust particles of tbe inb'rnal dusty air, and should always 



I'HJ '1\1 '-liilriiiJti tlii^t oxti.K-lioii liv me, IDS ol ,i I’rtli liltfi uilli cxiili'.sKin tills 

(Scp I'ldlc V ) 

be su]iplemented by a, sul)sei|Uent sprinklino or moist<‘ninf; Ity means 
of a jet of steam. 

Tbe centrifugal separator of R, Scbcibe & Sobne, Leipzig (}). 495, 
tie. -204). bad not been applied for itd.ernal du.st extraction up to the 
ye.ar l!»09. 

A few examplo.s of tbe new centrifugal dust extractor of (I Micbaelis, 
t'oloe-m' (p. 49(i), will shortly lie installed for this jairpoae. |1909.] 
'I'be eentrifueal du.st-destroying jets by tt. Siebtio & Co., Karlsruhe 
(p 49(i). have, for a .short time, been used here and there for internn.l 
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(lu.st extraction after tin' |>reliniinarv iisi- of a ilry separator. Accord¬ 
ing to Gertner,' the result was not ipiitc .satisfaotoiy. 

R<‘knti(Hb of Ihr Ihtyf coi/i in;/ i/iil of llio Pi-ca'- Moult! i n front oj the 
Ilritpu'ile litypn. —For this object a slwct-iron Ixix wliich can lie taken 
to pieces is ari'anaed in front ot and below tlic i)ress body, at the 
Friedrich Wilhelm I. [)it, (,'ostobrau. bower bausit/.- As far as is 
neecs.sary the tK)x is keyed n[) and eoveied with instdation material, 
and is connect'd by moans of a narrow pipe to a channel in which lh(‘ 
coolino water from the mould llows This extracts the dust, eonsistine 
mostly of line bi'i(|uett(: waste. This simple .ai'ianeement, pm feet in 
action, renders superllnous the ecnerally adopted, nnri'liahle method of 
attmnptina to retain the dust i.ssuine in front by means of interim'diate 
pluirs of damp cleanini,' waste or cloths 

ConrI 11(1 intj Rcinorl. s on Inlcr ntd Dust lid root (on The rcipiired 
frotslom from dust of the atmosphere ol the rooms of the f.-ietory can he 
attained with I'a.se in a jierfeetly safe m.anner by the means described 
above. As in the ease of dust I'xtraetion from Iheexh.-inst vapour, the 
important problem is to reeovi'r the dust in such a way that it can be 
utilised as far as possible. In this rcs|ieet tin' suction tiltei'methods and 
those centrifugal systems in which tlmdiist is sep.arat.ed dry, .stand tirst., 
since tlu'y render possible the favoundile a|>plieation ol the dust, to 
the inanufaeture of hriipiettes. On the other hand, tin' still widely 
used internal extraction by means of steam jet exhausters, with the 
helpi of water and separating chambers, deliver the dust in the moist or 
wet condition, in which it is usually of no value 

i'lortfi/t ng the I'lluii' Jji/uors Rrinorol of SIdttrs, Slant' Ftllcr 
Pltinlu. —TIu! slimes which are often obtaini'd in larm' ipiantities in 
wet extractions, especially from the exhausts, cannot be turned ihreetly 
into the streams or rivers. With perfect justice the, eontiollme authori¬ 
ties only permit the outilow of clear waste water Many works sim|ily 
allow the slimes to How into exhausted open workiiif^s, and allow the 
water to trickle away, or pump it oil' after naturid liltration, while the 
mud remains behind and is lost, At other [ilaces, spacious ponds or 
clearing tardrs have been provided from which the mud has to be 
removed from time to time, iiecessitatinjr the provision of reserve tanks. 

The deposition of mini in Riieh tanks i» promoted tiy rc])eatedl_v reversnit! 
the stream of slimes by dividing walls and liv providing filter beds of sand, ol(^, 
which nmat, however, be freiiuently cleaned or completely renewed, 

' MoiRiera)ib, p. 89 

- Ihr ili'uhiitt 1907, ii p '0 





r)22 

Kcijio\.tl liimspoi t, (il l!u’ itiinl h'U's^it.itrs iniU’li iiU[>nKhu’Lisi' woik 

.'UhI rost, .iinoiiilt tiij' In <* tu S pi per Ion ol lir'l'picl t<'>’ HI (WO CasC'S ^ivrii \>y 

• Ii'tltn'r' ' H'till’tiiiid IS tlii'du II (III In a lirap ami left uiicoveml, it is dru'd liy 

the wiiii! and l)tH'<)iiH's a sourci' ol ilaiiL^ci lK‘('aii^e of iisks of fire in tko 
Miniiiier months 

Reeetitty, tlie .M;i,s(diineiil’aln'ik Hindv.in, llie, Z(dt/er Kisciioieszerei 
iind Masidiinenbau 7\kt -(ics. ;uid otlnns lia\i’ con.strucied special slime 
liltei’.s and introduced tlnin at- seveial works witli ^ood i'(‘sults. In 
these appliances (dear water is r(‘inoved tioiii the slimes in chests ]H'o~ 
vided wdidi liltei' (doths and with tiie aid (d steam or compri'ssed air 
tile mud is conceidtadeil (o oo (10 pm' eeiii w.ilcr and cai'idcd to tlie 
find in the hoilm’ house lt\' means id a hand eonvi'yor. Sneh a, slime- 
lilterinti pi.int is dealt with in Sisdioti \ undm' (In^ deseri|)tion <d tin* 
|)or;i, and lleletn' hri'|indd-e hndory 

Aeeoidnie to aciot sheet oi\en hy ( h'ltner,’ the installation eosis 
of a llu(d\au sinne liltei ainoiinted to 2'S,00t> M , tin* total workine; costs 
!0 T) pf, and t he v.ilin' of the slimes i eeo\ ered S 4 pi , eonseipieiitly, the 
pure costs (d liltei iny amoiinteil to 2 I jif. pt'r ton ol hriipiiddes. 

' Mniui^i.iph, ]• 

’ //ar/, p I'T, u lii‘i i' .1 Mi'W lillci pi. Ill I w il li li \ d I .inln ^r.ll -UK 1 iin-cli:mii al diM li.u^'**, 
mhoIi lit n-(i I'V lilt' /.I'll/(“I .ih" <ii‘'<a iln'tl 



|•'l(l lili.mutii I I'louiMo.il liil'iiy, I.iiUii I,nisii/ [-•li .il lli*- '"|i 

Sii|ipl 111 I 1 m' ( I ii'h' CN il (i‘(p|in.,u< 1 ] 7) iii'l u* I |p|f|. i; ihi»n k1im|. lirjlil h' \ iir' 

[>M "s li..iiM‘s l-’roiil ilirivsinii;.'I"!" ..|lin'|intir(.-li.iuii-'! 

'<11 I'lMtll-' 

bills III' nprll slor.l^'r |)I|ICI'S. wlirl'l' tlll'V lll'r stlU'kl'll Im lii.l'illlt; si b'lrl 
dull' ()ii (lie wav til (Ill'll' ili'sl iiial inns (In' In ii|ii''l(i's '.Imiilil ni'il.is 
null'll as |iiissibli' In (lir absi'iii'i' nl spri'ial I'lniini^ iiii'ili-i siii'li S'' I'hIiI 
walrr, I'll', (Ills is allnwi'il tn laki' nlari' b\' im ans nl a Iri'i- ai i inl ail 
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imiQITETTRS AND 


blit tliiw nu|uir('.‘, loii<; lioiij^lis iinil rorrr.s|Hin(liii<;ly I'xtciisivr j^rnuiids, 
(ir special batterii'S ol’ ;;ut,tei's wlieii siicli croiiinls iiro not at band 
(sec bidow). , 

Tin; briquette ti'ou»lis are riveted up of Hat and aiinle iron in sueb 
a way that the briquette rope to be taken up is led away with safety, 
but with as little as possible frictional resistanci! and copious access of 
air. Fi};. 219 shows a section of a briipiette trouj^h of modern con¬ 
struction wbicb has commended itsidf in ])ractic,e. I5y means of the 
up|ie,r bent cross-stays holdin^f the lone rails bidow, arehine- up and 
ejection of portions of the briipn-tte ro[)e is elleclively jirevented. The 



external width of the t.ioneh amounts to about 2")() mm fur the oidinary 
7-inch stones. 

Loadine troughs built in a more or less dillerent. manner for 
domestic and industrial briqmdtes (occasionally provided wilh knivi-sf 
are illustrated in lies 174, l!tl. and 192 

I’riipiette tronehs are built U]i in seelions of I to I -'i metres in 
length, laid one after the other on wooden beams (pile driven) at 
distances of alKUit 2 metres .lunelions are made strone with broad, 
llat-iion bars and cotter fastenings. The lii'st section of the trough is 
honked on to the jiross body at both sides. 

The path of the briipiette troughs and ropes need not always be 
strainht and horizontal; they can take t he form of smooth, slight curves ' 
a.nd rise or fall to a moderate extent in case this becomes necessary as a 
result of the position of the loading track or storaei- place relative to 
the press front. 

The length of the trough usually amounts In between lib and 159 
metres, the resistance to be orereome by the pre.ss increasing with the 
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leiij^tli, wliicli is also ilatei'miiicii Ijv thr ii]i|ioi'(aiit I’lvtof—lriii;t.h ol' 
time i' 0 (jUii'(al tor the cooling of the lii'unicttcs This in hirn depenils 
upon the thickness anil mnnhci' of hlocks proiluccil in unit time 

In launders ol l(K) to 150 metres in length, the time lor eooline ul 
7-indi domestic briipmttes ol’ normal thicknc.ss using a SO-, 00-, or 120- 
stroke press lasts between 24 and 54 minutes, as will he secii from the 
lollowing table. With a I.'iO- to l4t)-stroke press, the time is corre- 
.s])ondingly shorter. 

'J'he cooling attained In a launder of even 100 metres length is often 
scarcely suliicient, as witne.ss the lollow ing example — 

.\t a Lower Lnusit/. works using soK eo:d, (lie hiriuelles issue I'loiu the 
press at o(> , tiom the LnnuetU' tnmgli lUl) ineties long .il .'l.S , ,nid m the 
next SIX hours m llie railuipv w.iggou the) he,it up to he , alter tthleh they cool 
down eoiiiliaiatively ipnekly. I'.riipiettes elenged direetly mio the u.iggoiis 
I'lom the [ire.ss heat up to such .m extent ih.il they take lii'e 
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I’o ward oil' the sun’s, radiation and as protection against alaim 
spheric dust, it Is I eeommended t li.O t he bri(|Uette tlollgh be covered with 
a protecting roof built up of bo,nils nailed together and resting on the 
beams .so that it can be easily leiiioved (lig 2I1S) 

/)ii/feeie.s ((/ CimliiKj Traiijjlif: - It- has been found by long e\|ierieuce 
that a cooling time ol several hours acts in the inteiest of loading and 
tran.sport, and as a result a niimher of winks, es[ieeially in the llheiiish 
district, particularly where theie is not enough space foi the installation 
of long troughs, have been provided with a cooling battery foi each 
pre.ss. 'file battery is in.stalled between the fiont and back end.s of the 
main trough in such a way that the Joining ends are movable ■ 

Each battery coiitanis abuiil three senes each iil feiir eooluig truiigiis 
situated one above aiiothor, and of sueh a length that they are tilled in from 15 
to 20 niiiw When the cooling gutter is tilled from the mam gutter the second 
cooling trough is brought into position, and the battery is only joined to tlic 
mam gutter when it is completely full. Then the lirujiietles are pushed 
forward by the oiicomuig fresh rope on to the f ' iiorlioiiof the iiiaiii launder, 

' Di': dciitsclm IliamLulileniiiilintnr, II 15 



r)‘2(i lUiK^rm'Ks and iiKK^iiKiTiNi; 

:ui(l t-lll^ 1 ^ ilohr i,'i t.iiiii w itli tli(‘ wiioli; ot tlif l>.tllrry, wlin.'li :it lilt' lltiio 
irLli.ii^rd with tlrsli ^toiiL'S 

111 this way tlu' lii'ii|uc;ttc“s aiT^ve at tliu loailiiia statiim al'tur a 
ciiDliiiy |n'iii)d ol at hiast tliiia: liinii'S 

TIk; (■(iiitiiiiial attriitioii of two men is requii’ed to clianae the 
liriiiiiette ri)|ie. 

Siiiiidtaiieously with the conliiie, a certain deeree of expansion and 
l•('llloval of (,lie eajiiinr from the l)ri(|netles occurs, especially after the 
leiiioval of the external |iressnre. 

Tills |ilieiMiiiieiii)n ran prnliahly ho Iracod In the fart that, the air inrrhaiii- 
r.illy riitaiiitlnl with thr small coal is not l'cnm\rd iliiniin roiiipirssioii lint 
hri-onirs roinprrssril ,Viloi roniova! nl the prrsstiie it Imres the paitirlesof 
coal ap,ul until ei|inlllii linn is lOi^aniod, The e,\|iaiiMmi .iinoiiiits In ahoiil 
nl' the leiietli. 

Tllereloie the liriiplettes must, not lie p.ieked ipiite linlllly either III 
loading or storinn 


B. LOADING BRIQUETTES 

hoadnin domestic hriipiettes is nenerally eHected h)' hand, in the 
followmi; manner The loader, standiiin ni the railwat wannoii, lifts 
fiom the steadily advanciiin lirn|nelt,e rope the front j to I metre 
Iminth of hriipiettes With hotli hands, which are siiitalil}' plotected hy 
thick leather nh,\es In this way the iiidi\idiial hriipiettes are pressed 
eloM’ tonether and the whole leiinth of rope Is placed in the wannim in 
a deliiiite order (organised loadinn). 

Alonp one ol the Iront sides in the lirst trans\erse scries the 
hriipiettes ,ire laid on top ol one another in horizontal layeis ,so as to 
stand on their iiariow loan sides, in the second series they aie hnilt 
lip in adjacent vertical columns .so as to lie on their Inoad sides, the 
third series is arraiieed like the tiist, the fourth like the .second, and 
so on The main ohject of this lies in the, fiamation of S'erlical air 
channels wdiich hy this arraneement are hnilt iqi naturally as a result 
of the peculiar shapi' of domestic hriipiettes, and adniirahly ser\e the 
purpose of promoting the cooliipe of and removal of vapour from the 
hriipiettes. At the same time, the expansive tendency must be taken 
into account hy not paekino the individual layers close to each other 
and to the walls of the waggon. The sides might otherwi.se he hur.st 
open during violent shunting. 

Loading of small Imno industrial hriipiettes is not ellectcd by hand, 
hut by simjily alh, me stones to Fall into the w.aggon from the 
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l)ri<|Ucttu hiuiuh'i*. Tin' iiuui<'ii)Us !i"l|(>\\ 'n|>.h (‘s jji<M|ucy(l it iidcj’spmal 

;iir cliiUiii'.'ls supri lliHills 

III tllf llllcllisll ilislllcl till' .■lllrlil|ils III illlliiilllri' lllIN illlltr' 
lllL'tlloil of loadilio for doliii'.stii- Im hUIrlli's .ili- lircoiiiliii; liioir ,'llul liioic 
livonoiiiireil, altlioiii,Hi tlio In ii|iii'lli"' sullrr fiom fi.irl.iiir ninl l■l'lllllllllll;^ 
(soe Section XII.) 

WfUjht III Miiliriiil.- \ iloiilile loail (ilolllilr \\.ii;i;oii) ol llr.'ilil\ 
coiii[ire.sseil brii|lleLti‘s lieiiri ,iil\ losrs .! to I l■^^(s,,unl 'Oiin I iiiir-i iiinle, 
liy cvapoliUioii iluriiio r.ill".!) liaio|>iiil liionli i to ri|ii,ilisi'tins, a 
coi'i'i'.s[ioiiiliii” cNci's.s weight ol In ii|iii lli'.'., ii''iiall\ .iiiioiiiiliie^ Io l.ior 
2 [ler ceiil . l.s loaileiiupsolli.it a iloiiMr load "I lii'sli la e |Urt I rs dors 
not iiiiiouid to lll.lllH) lint to Id l.'ill III r\rii 11)21111 ky , in in.ln 
that' It will l'e|n'e.seiil not Irsslli.iii lO.IIOII k'^s ol I a ii|ilr| Irs .i| ilsili'sli 
I la t ion The 11 II 111 her ol donirst a hrii|iiel Ir-^ ol 11 iiieli, i iiieli, and -S iiieh 
lengths winch ^'o to niakr up .1 doiihlr lo.id .iir yixm on p 2^-^ 

Wcirliin;; the lo.ided warsons is 1 .in ird out in lei \ iiinrli t he saiiir 
wav as descrilird for co.d hiiipirtirs on p I.N.S Loading ha lail ti.iiis 
port is reiicrally elVecti'd in roiany lo.idiiir sheds roi n my the lo.idiny 
track, open at hot h ends .11 id pi o\ iihd with l.i iidniy ] il.iees ,il hot h snh's 
The leiiylh of the sheds depends upon I he h nyth .iiid ninnhi 1 ol t he 
waoyons to he loaded siiiiillt aneoii -.I \ .\ doiihle lo.nlei is .S nieties 

louy The ininilier "I wayyons depi nds iijuai the nniiihei ol laii|UelLe 
piesses in operal 1011 .it oni e 1 01 dniyiy .1 shed ol .ihoiil .ill niel 1 es 

111 leiiyth IS leipined lor a si \ piess l.ieloi y. 

T’he lo.ldiny st.dk consist s .e. 1 ,11 .is possihh' ol loiiiiy or leiii.ile 
workers under the siipei nilendenee o| .m iweiseei and weiyhiiiy 
inanayer. 

C. STORAGE OF BRIQUETTES. 

Dtiriny dcliciencies in the deiii.uid wlin h ueeiii eiei'i ye.ii, olleii at 
the .same perioii, and in oidei to piep.iie loi the he.i\ \ deni.iinh wineh 
occasionally ero[) U[) as a lesiilt ol alaioini.d we.ilhei m olhei naidi- 
tioiis and may peisist for a considerahle Inne it is esseiili.d that ,i stork 
<d' hriipledles should he kept at every woiks This may he eHecled in 
the loadiiiy .sheds if they are ari.inyed for the aceinniilation of stores or 
ill special .storage sheds, or even 111 the open in the factoiy yaid 

Storage ill covered sheds whirli best jiroti'ct the hriipiettes 1 10111 
the sun’s radiation, atmospheric dust, and ayanisl the inihieiice ol 
temperature and moisture changes ol the .itmospln 1 e, is to he deenledly 
preferred to storage in the open In eNposed stoiaye the .ihoie ni- 
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lliiciiceK make, tihi^iiisclvo.s IVlt drlriinmitally in two ways- tlicy favour 
tlio orackiiif; and cruinblin}; of lliu bi-ii|Unttus, and tin- formation of 
small coaf and dust, tluis favonrinj( spontaneous ignition. 

Finely (livnied eoids wliicli absnrii the uxy^'en nl' the air very readily and 
oxidise xvith the develo|jinent of heat, warm up more and mure rapidly after 
lln)ron{,di moistening, so thal if the heat is not continually led away, spontaneous 



Km 'iiW —Pelumii ef doim-stii; fpi'iuUi'Ues at tlie Pusa'oldorf Exlnlatien. 


lonitiou takes place. This danp'er naturally hecoines greater tlie hotter the 
linipieltes are taken away to stacking and the higher they are stacked, since 
this largely prevents tlie loss of vapour from, and the cooling of, the lower 
layers. 

As a result of spontaneous ignition, largo stores of briipiettes have 
been destroyed liy lire in the factory yards. An effective method of 
protection against spontaneous ignition consists in piling the brh|ucttes 
not more than 15 layers high in the cooler seiwons and not more than 
5 to 10 in summer, allowing them to cool for a week (continuing the 
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<P 

stfickiiifj ill mii)llK‘i' jilaee), tluMi strowiiij^ a layi'i' of litic I'lml (5 (o 
10 mill, in tliicknes.s) ovci- tlu'in and only tlu'ii layinj; down a iu-m 
layer. 

Ill tile iiitere.sl ol the proteefioii of the store.M, and esjieeialli In 
jiroinotti eonveiiieiil loading, it i.s most advaiilaeeoiis to lie ahle to staek 
those l)i'ii|Uettes whieh are not immediately saleahle in the loading 
sheds. I he loading jilatlornis can readily he adapted to takiii” certain 
(|uantities ol hricpiettes if they ar.e made Miitlicieiitly wide and safely 
supported hehnv. In order to Inaise further stoies, the loading shops 
(Mil he [irovided on the pre.s.sdioiise side with several outhilildines 
throneh which the hriipiette tioiiehs can he taken 

If, hoW( 'Ver, a hriipiette lactory is compelled, hy virtue ot its "eo 
Graphical situation and particular maiket conditions, to stoic np its 
whole prodnetion not only for a day but for a wick or i veii loiii;ei, 
s[)ecial storage sheds of ample cap.ieity or at least covered stoiape 
places can .scarcely be dis])en.sed with It is recommended that such 
stores be arranged m such a way that tlicir lilliiie and sflii.seipieni 
cmptyiiio tor loading can be accomplished without iinnecessaiy Intel 
iiiediate transpoit, and with the cxpciiditiiie of as little w.i^es and 
[lower as [lO.ssible. If the stores are coiiipletely eliclo.sed on all sides, 
which is not usually neces.sary, care must, tic taken t.o piovide pood 
ventilation, which can be obtained by means of perforated walls 
Siitlicieiit interspaiis should be left in stacking, f'lp 220 shows a 
column of 'Ibiion' done -tic binpicttes shown .it. the Diisseldoif 
I'ixliibition by the ISriipiette .Selline Agency ot Cologne 


D, REPAIR WORK. 

Itveiy brown-coal biiipiette factory leipiires an ellicieiit pinuline 
shop, re[iair shop, and foree e(pii|)[)ed accordine to its size, in mdei (hat 
[lortions of the workino appliances which wear out moie or h ss lapidly 
cs[iecially the [iress moulds and slanpis (sec p -ffti c/ .sizy ), the shovels 
the stirrino arms of steam talile drieis (see p. oS-f), etc., and bioken oi 
othcrwi.se damaged parts can be re[iaired. In addition, niis.sino parts 
and easily made replaceable [larts should be ca|iable of beine [iiodiieed. 
The more dithcult re|>airs, such as replaceinelits of cast iron, cast steel, 
ca.sc-hardeued [larts, etc., are most conveniently ordered from the tirm 
who su[i[ilied the machine. It is recomiiieiided that such parts as may 
want replacing at short notice should he kept in stock 

If the.briijUette factory is situated near the iiiiiie, its vvoikshop 



r;uM generally deal with the recjuirementH of the iniiie, in which case 
it iiiUHt be accordiiigly adapted in size and ei|uipnient. 

The w'orkshop nuist be situated either in the factory building or 
in an (juthouse. At large works with considerable niining reiiuire- 
nients it is best placed in a special low building, which must be pro¬ 
vided with a room for the stall' in addition to a stores 

The (‘i|nipment of a repair shop and forge should include lathes, 
drilling, and [>laning nuudiines, a rapidly nitating grinding wheel, vices. 
fi)rge lire with bhist, anvils, etc. 

The individual machines should be belt-di'iven from the engine of 
the factory, oi' by small electric motor, the latter being adopti-d at most 
modern factories 



SW'iloN l.\. 

POWER ECONOMY. 


Hi'iuriil I’dvvci' I'COiHiiiiv, i.f. the must ('cmKiMiical clis- 

ami use uf Ihe motive power, pi.i\s ait import.aiit. lole in liie 
extensive ijidiistiy <it' hrowmeoal l)ri(|m'Uiiij;, ji.ai tieiil.irly at siieli 
works as provide coiisiiler.alile power for remoxal. traiisp'ii I, sup])ly ol 
wat.er, ete., in extensive o|iim or deep workiin^s Tins is spi^ i.ali) tlie 
cas(; wdiere one and the same nndertahine |)os,sesses sever’id laii;e 
[)its and f.'ietoiy plants at eonsiderahle dist.anees apart In all these 
eases, production of steam .and eleetiie.al eiTerey in one oi sever.al 
sep.ar.ite or conneeteil central stations, according to the particular 
eireumstanees, e.an produce y'le.it adv.inla;;es .and economies 

# 

A STEAM ECONOMY 

I iS’i'i;\M ij'-'ttn IN' IhiowN-('o.M. lJi(i(,ii l'’\('Tiiiiii„s 

The aiiiouiit cd’ steam used in .a hricpictte lactory depends prmiaril)' 
on the amount of w.atia' to he removed from the (a'ude hi'ovvn C()al. 
On pp. d47 to dTh is eiveii the methoil of eahailatino this ipiantity in 
detail. In addition, the amount of watei to he lemoved [n r kdooram 
.uid per double load (ilouble w.ie^m -- 1(),.')00 ke ),' assuming a residual 
mokstui'e content of l.a per cent, is calculated lor vvater content ol 
the crude coal varying fiaaii 40 to 00 [ler (amt 

In the following example, ahridoial from an admirahle'tieatise by 
F. W, Foos,- only those tioures ari‘ taken into account which have 
heeii determined for a 40, .'>0, and 00 per (amt. of moistuie in theVrude 
coal, a,ssuminn [ler cent, residual water 

' Taking late .ii'coiiiU. iiiaUai.il weiglil and an eo cs- fm loss in .I. \ i ...ti ,(.. .( ie''nlt 
(if (Inst amt refuse (aliniil .-lOO kg ) 

( “ i)er Itariipfveilir.iiieli in 111 ikeUl.ilirikeii,' 1' W. t’eo', li.jilc .1 .S , / /I'oooi/.eti/i, 
..-v,, 1907, N(i. 42, p. 007 el »ej 
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TAiii.r 


1 


W at 1-1 III l!)<' < Ill'll' I iial 
Wat'I t" Ik; ii'iiMiM'd 
li) !'|ll' 11' ) 


'I'liililc \\.i^;^"ii 


■10 |iri (Ciit fiO [ii'i ii-ift. j 60 |»ri iTiil. 

ni)0k" rsookf; ' 


'I'hcsi' arMiiiiiils nl \vati:i' ri'(|iin'c! lor ilicir i'va|]oralioM criiaiii 
anioiUilM ol Ileal' ilc‘|iriiiliiie tijioii Lhr I'cJaiivc iiioi.slui'o in llie iiliiio- 
s|iliciT (see aliove, [i .'i.-)! ci «■(/,), wliicli varies coiisiilcrably with the 
weather eiiiiditiiins 

Kor (Central (JeriiiaM\', assiiiiiine an average yeai'ly teni|ieratlire 
of fS or 8 a a-iiil .i relative nioislin e content ol I he atnios|ihere ol 
75 |iei eeni , the ainoiinl ol' heat rei|iiii'e(l lo I'vaiiorate I ko of water, 
inehnlin^ the railialion losses ol the iliier, can he taken as 850 cals. 
a]i|)ro\inialely. 

l''roni this the neees.sary ihyine steam for the [irevailiny steam 
|iressiire in tJie drier is detei mined from 


Sail 

W |), ke ili'viiie steam, 

A 7 

III wliieli j 

,\ indie,lies the lol.il Imal of .i ke slealii in cals 
1 / ,, ,, Ihiid , |ier ky sleani 

\V amount of water in kj;. to he eva|ioi.ited per 

doiihle w.ieeoii III hrii lUUlttes 

.■\l a sle.ini pressure of 2 alms in Ihe drier 

SflO 

|),s=\V ICidW 

dll 1 <1 I 


T on II 11 

W.ilel r.Milelll el III! I ni.le eu.il lOpeionil j fil) |« I i-i'lil, l.ll to o III 

ll||:ilinf\ el Ol) lli,e sti'jim pel ileiilile w,ie|^,ili ,e()llke , 12,eOU!<,e , 0l,l'-0 ke 

This i|iiantitv of dryine steam, which depends lirst and loremust 
on the moisture in the dry eoal, is es.sential under all eireuinstiinces, 
and must he provided in .some way or another 

Now, if W(' take tlie case of a hrii|uette lactory with a daily out- 
[lut of 'i-f doiihle waoaoiis, workiiio w'ith 10 atiiis. hoiler pressure and 
i atnis steam pressure in the drier, hinine in ofieiation 

+ hriipiette pres,ses with tlirotth' regulation, laree moiiel cylinder 
diameter of .500 mm and 70t) strokes, each ol lit) indicated 
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2 strain riiriiu'M willi c'\[>inisii 111 \al\r ri'iiiiiir, M*** "'"i rv liiiiirr 
clianirti'i' 700 sti'iikrs, cacli III UK) inilii’iiti.'il II I'., 
tlai sUiaiii iisoil by oiirli stfuiii I'liriiir is iniiilr up ul’ flir siiiii iil 
tliroi; |iart.s •— 

(1) Sloam usrfiilly einplovt'il 

(2) Ciioliii^' losses 

(3) Steam laoeinr losses s' 

'I'otal steam iiseil s per l.ll.l’ 

'I'he eooliiio losses arise iliil'iiie (be inlet of steam anil iluiine tbe 
expansion of (be steam on tbe powei sli'oke ’riierel'ore, (be worlsini; 
steam jier bonr amounts to — 

l)„ - (2 rs" |.7") N, NS,, 
wbtle tbe steam used per hour I'oi dryine is 

l»„ -(.2 + .2')\, (X-2')\, 

(ii) l'’iir tbe prevtotisly de.seribed binpiette press wifli Ibroltle 



regulation, tbe steam rei|uired aeeordine to tbe indieatoi diagram 
works out approximately to 

Y 27'r. ke 
2' ,. ;!•:! 

2 " - 1 2 „ 


Furtber 


-2)^(1 power steam pei 1 1] P 


.2 + 2" " 27'!’i + 1 2 - 2S 7 kir ilrynii; steam pel I II I’ lioiir 


'riicferore. 


9K-7 

X 100 = DO tier l ent of tbe workini; .sleatii is realised as 

32 0 


drying steam, and seareely 3 3 kg, steam per indieated borse-power 
bour is utilised in tbe real production of plover, 

'I'lu; two steam engines with expansion valve gearing work some- 
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vvli.-it iiceovdiii}' D) the iiiflieiitor di!i;,'niiii in lii;. 222, from Mdiich the 
sti'iim used worhs out 


i:)m ke 


.1, - IS 0 kt; diivmg stCiUn per l.H.l'. hour , 

and further: - 

«' + «'" - i;i'5+ rO-14'h k},' dryiiij; stciuii per l.H.l’. hour. 

( kj|iHC(]iientl V, xlhO = S(r5 per ('i.'ut. of the workiim steiiin is 
' ISO ‘ 

reeoverefl as dryino stcium, and the I'eal jiowei' pr<«hietioii of dr) ky 
steiuii per iiulieated horse powau' is re(|Miri'd. 



Therefore, .so lone as (he exhaust s(eaiu is earned (o the drier, this 
nu'thod of workine re.pieseids tlie most favoiirahle ju'odnetion of powu'r, 
since in this manner only ahoiit half (In' steam is ns(‘d ])er indicated 
horse-po\v(‘r hour as is utilised in the host eond)ined eneine pi-ovlded 
with eonden.sers. 

In the ninnin" of a hri(|nette fac;tor\ the following ([uantities of 
steam are required r - 

Taiu.i! hi 


Imiut iHHjiU'lli* - 440 I II 1'. 

Two ('iii'iiir's -200 1 H.P. 

Total . 


Dm mo Strain 

»J)rving Sti'ani 

Katio 

prr lioui. 

jior lidur. 

D„ ■ 1),.. 

11,100' 

12,030 

0-900 

3,600- 

2,900 

' 

o-8or. 

11,700 

I6,f)30 

0-880 


> il,l(H>--440x;i2 kg., 12,(1:J0---440x28-7 kg. 
- 3,r>0O:-2(X)xlSkg., 2,900-200xl4T)kg. 
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C<)iise<nioiitly, an avera<;R of 12 por cent, of the workinj; power of the 
engine escapes a,s coiulcnsation or cooliiie lo.sses. 

'I'lu' (tislrilaition of the steam used in a brii|iictte factot’Jy is some¬ 
what as follows ■— 

T.MiLK IV. 


Water C'tnieiit 
<tf UlO (!rU(le 
Cuill 

Wttrkin^ 


Drying Steam. 


Sleain. 


1 Nt'ct'sstuy. 

i 

Kt in iiiiin‘2. 

MisHinj;. 

).fl e<Til 


kg 

tx- 


kK 

10 

17.700 


: 7.300 

«,230 


'.0 

I7.7UII 


l--’,20O 

3,330 


*;ii 

17.700 


I'.I.Ol'O 


1,090 


All excess of dryiMi' steam is produced for coals conlaiiiiue 10 and 
.50 per cent, moisture, and could he saved directly if thi‘ hriipietle 
presses rei|uire less steam per indicated horHe-])ower hour. 

With a GO per cent water eonleiil. however, the amount of diyinj; 
steam pi’odiieed is not siillielent in fact, a further 4000 to is leiiuired. 
This can he ohtained from the hieli-pre.ssure mains hy passine through 
a nslncine \al\e [n this way the total workine steam rei|nired per 
douhle waytion of hnipiettes is — 

Tmii.k V 


W.il. I c.iiiloit .]| 

Oni.ii (X-al 

]H t t’l'lll 

40 

fill 

*t0 


Totil Sii.ini 

}>rt 1) W. 

If!. 

17,700 
17,700 
21,7»0 


(h) If, howeviw, the hrii|Uette |iresses are atso huilt with e.x]iansion 
valve eearine, the result is manifested in various economical advantage.s 
in the whole workinf;. The .steam used by such a hriipiette ptesH is 
shown in the diagram eiven in lie. 224. 

4. l:( 5 ke. 

.T= :i-.5 „ 

4"= T2 „ 

Total n,--18 '2 kg. working steam per l.il.l’ 

f +.s" = 13’.5 + r2 = 11'7 kg. dry steam per l.H.T. Iioiir, 

14'7 

Therefore, r 777 i+100 = 41 per cent, of the working steam is recovered as 

1 o'^ 

drying steam, 

f. f, , 





iiiMQdK’n'Ks AM) iiitK^rp'ri'iN’); 


, 5 M 


In I III' workiii^r „f tti,. I,ii.|ui'tti‘ fartory I lie |■ollo\^■ill}; lijriin's arc 
olilaiiicil fill' llic sti'aiii ii.sdil_ 

T\ni.B,.VI. 




Woikiii^' .Stfiaiii 
per hour. 

Dryni/' 8l^.ini 
per hour. 

1 

! Itatio. 

t 

K'>UI l)lH)ll(‘Un incssrs -- 110 I. |[ 1 
Tw'i i‘ii”iiH s :2()0 I II 1'. 

t.i;. 

’ S.IIOO 1 

3,1100 1 

1 

H.ftOO 

2.900 

0*810 

o* 8 or. 

j 

T..(al 


! 

11.000 1 

1 

0,400 

0 8r> 

Tile .'.li'.Mll 

dislidiiition 

III (hr hrii|llr(tr 

fjic(d)|-y is — 




Tai'.m. VII. 



Wilt '1 

(’unti'iil i.| 

Wrikni;. 

Sl.'tim 

lOvui;.; StcHiri 

I'l.iVldl'.l ,N'.'0SSU\ ■ l'A.C*,s 


||<-IVI||( 

-10 

, r.o 

1 t;o 

1 

Ivi.'. 

1 ],<;()() 

H.iIOO 

11.00(1 j 

1 

I'.o Kk ‘ kK 

oloii 7, noil •niii, 

inon . I'.i.iOn 

OHIO ' I'l.fi-jii 

k- 

2..M0O 

10,220 


<''il.lliaii'il with Tahir IV , llir sirai,, ilislnhutii.li has rhaiirril nai- 
Slilrialily A sIlLjhi r\crss ol' ilrvinr slraiii rxis(.s only in lllrcasriil' 



llir K» prr rrnl. coal, and larrr aildilions arr I'riiiiinal in thr oasrs of 
I hr I'lials witli dO and (10 prr rrid., walrr. 

Thr total strain m|nirrd pri' donhie wargon of hri,,ncttrs is as 
follows -- 
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: 21,790 

' '21.'<-^0 
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Ih'.tnlfs. —Witli III stc'Min ilsi'il jirr ilniiliii' \vii;;i;ciii nl' 

liriiiiiottos, tlu‘ iiiniroM'iuciilN in llin imliviihial rni^ini's anil lii'ii|iii'tli' 
pri'sxi's only priniili' iiilvanta^i's so lonn as Hie rKrt'ss nf ili-yiiii; slcani 
in limit with, liny mill thi.s I hn ini[iriivnil nnnini' nannnl rnrthnr ilnnrna.xn 
thn tdtal .Htniiin usnd pnr ilmihln wanmni of liriipmUns, Ninnn tlii.'i limit 
in (Irtonninnil liy tlin prnnnsn of ilryino it.snlf. lull llmrn n\i,sln Ihn [lonsi- 
Inlity of an extraonlinai'ily nhnap proiliiction of pownr wliii’lif wilhmil 
(Imiht, I'nprnsnntn capital. 

(<■) 'I'akinn into aneminl a lirii|nntln factory coinhincil willi a central 
electric station whonc ciirrcnl is applieil in llic mine or in any oilier way, 
the engine of the station iimst he pro\ iileil with coniiensern if the animinl 
of ilryine steam reipiircil is covereil hy I he hi ii|iielle jae.sncn anil ilriviile 
enoiiii's of the hriipiette factory Apait from the use of niiperhcated 
steam, and even with the most perlect constrilcl ion. Ihese machiiien 
would iei|nlre alimit l! k” of stmiii per iiidicaled horse power hour. 

If, however, simple siiiyde cylinder engines evliaiistine inlo, and 
therefore working with the hack pre.ssiire of, the diyine apparatus are 
cho.sen for operaline the central station, the aiiioiiiit ol ,steam rci|iiired 
works out as follows from the indicator diaeraiii in lie -.nif .. 

s' l:i.'’l ke. 


and further — 


<"'= (CT.a 


H),'! ke Will kiiif; sle.iiii per 1.11,1' , 


. 1 ' + s'" = l.'l 5 + 0 7 . 5 = I I 2,5 k({. dryiiie stc.ain. 

I4.'*r5 

'I’hereforo, - X 100 = 8li .5 per cent of the working ntcam is recovered 
lli'.5 

as dryiiie ntcam, and in reality only 2 2.5 ke. steam i.s reipiircd |ier 
indicated hor.se-powor lioiir. Thi.s corresponds to a .steam economy as 
compared with the complete condensing machine of 

I) - 2'2.5 = .I'T'O kj;. per indicated II.1’. liiiiir 
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lIltK^rEITKS Avn TtHl(iin!TTIN’(!. 


Til tin's reliiKvcIy lHri;ii l•(•olK)llly must In' jkIiIciI tlic iKlxmitanes iif 
Miiiplcr woil<i)ia pliuit iiN ii'^aids attt iidiiiici- ami ii|)k(‘c]i, ami almva 
all till' clHaniar ciwl nf iiiatallatiiai (sii|i;li;'(:y|imk'r eiiaim-s ciist only 
alioiit hall' as iiiiich as cianjumml eomlonsiiig fiiaiiies). All tlicsa points 



Irail to a cost of pi'oiliicl loll prr kilowatt hour lm\ or than can he attained 
he an\' o. her ariaiioeineiil 

In the example eiled ( I’.ihle \ II eohiniiis I and fiI, assiiinme at) per 
eeni Wat el iii I he crude ci la I, 


and with a laiai coiilainine (Id per cent, watei 

10 ’ 'll 

I'm, 

are ohiained froiii ;! in ke sli .iin pel indii'aled hoise jiowei hoiii 

Assiiiiiiiie Ihal these hois.'-powei liolirs iiillsl he ohtaiiied ill sonic 
other way, then the sleaiii eeononn in the lase ol the eoal eoiitainiiie 
ht) per cent iiioisliiie w'oiild la' 

in; X a-;''! -710 ka, 

and for a coal with lit) pei cent walei 

7 Is X .'I 77l =: ihhl-* ke 

These anioiinls iiinsi he added to the s(i-ain eeonoinies shown in 
Tahle VIII . which then heconies 
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IV'VEIt ECONOMY 


r,30 


In tlic yi'iii’, Ciilculatc'il to a total output o! TtitIO •'oiililt- w ay^oiis 
= 24 ilonhio wapitrons [ici- day, tlli^ icproKcnls - 


T.mii.k \ 


1 

i W.itui ('ontoiit 

, SItkUli Economy |' 0 i 
Ye.ir 

Tcu) '•.ivcil j)(;j Y-mi 

Mi'fic) 'ucl ]i, i Yt'u 

1 \H‘\ cent. 

kj-. 

111. 

iiitiikN 

t 40 

44.0D0 000 

:nfi.0D(] 

iU.MiO 

! ftO 

; *j!‘, 100,000 


20.Slid 

' 00 

li‘,167,<'00 

l,-!t:,M(i(i 

1 l.tilUi 

In Tahle .X 

it is a.ssunied that 1 Id ol fuel 

roiil Wfi^li" 7(1 k 

eva]>orates 70 X 

2 --140 kg water 

and Costs It) pf 



Under coi'tain (-onddions it is ol' advantage to wmk llir lin.|Urlli' 
(iressi's as econoiiiieally as po.ssilile willi icaard to sicaiii, m lit lln'iii 
with expansion valve oearino The widespread helief ol' the anlhonlies 
ini'iilioned below, that so lone as the exhaust steam pas,ses Into the 
drier the steam used in the hnipietle press |iei indiealed Innse-powei 
hour does not matter, is not always eoi reel The one and only delei- 
minine I'aetor is the eeonomy ol the whole plant 

F. W. Foos snnnnai isi's the important, points ol' the I’oic^oluo ral 
enlations in the I'ollowine coneliidine sentences 

“With reeard to steam teeliniealilies and eeoiiom\' in a Innpietle 
faetory, the maxiinnm point is reaehed when no e\li,ins| sloam i,s lost 
and simnltaneonsly thi' maximum worKine power is piodneed I'loni 
the ipiantily of steam reipiired pei donhie w.ieeoii ol hiiipielles A 
rule wdiieh is inllueiieed hy so many dill'erenl I'aetor, a, chip up in 
a briipiette factory can onl}' he exjiressed in this !,;enei'al I'oim, ami 
on this basis each individual plant must, he eaiefull}’ tested before any 
decisive alterations are undertaken." 

The ease of the Use ilerohau Akt.-tIes (Use mine, Lower Laiisitz) 
is a .standard example in the .sensi- of Foos’ eonelusions Aeeiinlnie 
to Director Muller,' the rationally working steam enj^dnes and pressi's 
of the, earlier undertakings (Il.se. Anna Mathilde. Itenate, and Kva 
mines) have been jihu'cd in the jiosition to give up about 711(1 II I’, on 
the opening of the new Marga field near llriesketin the .Senftenberg 
neighixiurhood) without dcleterioiisly inlluencing the ellieieiiey of (he 
previous undertaking. 

The follow'ing small calculation from the rejiorl ol .Muller indicates 


' /C. r>rn/nikohkj lUOV, Nu 21, ]» lot 




540 


imiQUF/l'TES AND imiQ^'KTTlN<J. 


Ihc way to in order to iinjn'ovo tin* presses and power units 

ol’ tin* l)riqii(‘tte industry as regards economical working. 

In the new Marg'i l)rn|uettc faetor^^' 50,000 d(>ui)lo loads of bri([iiette» are 
to bo prepared annually from crude coal coiitjuning 59 to bl per cent, 
moisture. 

Tlie drying steam re<punsl per double load of briquettes amounts to about 
20,000 kg., conseipicntly abou MO,000 kg. .steam are 

nspiirod per hour. 

The steam requirements of tbo 25 x Hf) 111’, presses with po|>pet valves 
iH^cessary for the above requinsiicnts, assuming an initial pre.ssure of 12 atms 
of steam superheated to 300 (' and a sOsmi pressure of 15 utnis m tlie tulu' 
dri<“iH, amounts (according to the Use nime e\[)erimeiits) to 

10'7 kg. })er indicated horse power hour 

(lonsequently, 250 x 110 = 2750 l.H W are required for the presses to produce 
tb(' rjiiantity of brnpiettes, or 

2750 X 10-7 = 30,000 kg. steam. ' 

TIk* steam requirements of the boihu* b’ed piinqis and the loss<’s throuudi 
b'akages, etc., amount to about. 20,Ut)0 kg. in a similar [il.int, so tb.il 

M0,000 -{30,000 4-20,000) -90,000 Kg steam 

are to be di.sposed of m driving tin* sO'ain engini's or tiirlmies m the (•eiilral 
station. Witli this ipiantity of steam, turbines can gemuMte about tMOO 11.I* 
anil steam engines about S|50 ll.l*., wlucb can be utilised for the provision of 
[lower for driving the pit and factory and also for the dis{)os;d of rubbish. 

If ill place of till* poppet valve pre.ssis oMini.irv slide-v:d\(‘ piesses an* 
installed, ealculalion shows up the power availahh' in the e('uti;d station in a 
mucli h'ss favonralile light Tin* drying st(‘am used pei hoiii rein,mis the 
same, as also docs the steam iisi'd m Ihi' hoiler hs'd pinups and the leakage 
losses. Ihil the sU'aiii used m tin* presses .auiounts to at least 

30 kg. per I II I’ 

For 2750 I ll.l* (his works out to 

2750 X 30 = a.l)oul S2,000 kg 

Taking into consnh'ration the steam used foi the Itoiler feed [lumps, etc , (here 
rejuams 

M0,000 - (S2,000-I-20,000) 3S,000 kg steam 

for driving the maehmes in the central sl.ition 

Steam tnrbmos <‘an gi'iierate about 2500 I 11 P and .sti'am engiin's .about 
3150 l.M.O. from this quantity of sti'ain Then*fore. by tlu’ installation of 
poppet valve presses an e\ees.s of jiouer of tiOOO - 2500 - 351)0 or150 - 3450 
5000 l.H I', is obtained 

With tins amount of energy the whole of tlu* rubbish of all tlu* works of 
' Tlie new jvlant cniisi.^ts of (wn large hriqiiette fa'-lones and an intermediate 

l■lnvll■ll II M’ru nnilintU- I'nnxli./I in f)ii> lOOS 



I'OWKIt KCONOMV 


•vtl 

till! IlhC lM‘r;'li.iu .\kl r.ui III' iriii'ivr'l so tlial oil strain iiowor 

('.111 lie ilispcn.seil w itli 

It is How porfia-tly iili\ioiis liow .nlvanlaons lUTi'tin to tlic wliolo 
hrowii-coal irnliistry liv the clt'ch icai o|H'ia(ioii of (lie nililnsli |■l‘llnl\lll 
mill otlioi' siilisiilimy o|H'r,i(ioiis, wlioii not oiil_\ llio |iowi'i' luiii'liiin s ol 
till'cciilrai station lint also tin■ liri(|iii'llc ]iri'.s.si's arc woi k. il ns ci'niio- 
iiiicnlly ,is [lossililc since in tins ca.sc the |)o\vcr costs practicnlly 
notliino 

11 I'lailil I I'lns III' Sl'KVM ' 

.Simple Lanc.isliirc lioilcis, cadi tilin' li.iiiiic .SO to IIOs.| metres 
ol licatino sill lace, arc oi.nciall\' ntiliscil loi llic j^ciicialioii ol steam 
.\t the Use hinpiclfc I’.uloi'v iiowcNcr, the .SIciiniiiilicr tnliiilar holler 
ol' si| metre (inehidine .SS si| metres of snperheatino surface) has 

heen installeil in place of the Laiieashiie hoilei, pi nieipally in lailer to 
pro\ iile the iieeessari i|ii.intities of hieh pri .ssine steam to the central 
eleelrie station .iffer the weehli or other stoppages of o|»'i'afioiis, 
.iinl also in order to economise sp.iee hy niereasnie the total healiiio 
snrf.iee of the holler pi.ml without eiilai'niiin the hoiler hoii.se 'I’hey 
.lie p.irliailv opi'i.ited hy the .si iiii e.'islhme of Keilniann Viielhei', 
liernhiiry 

I'lie doiihle luhe hoilei piani with Topi meehaineal slokei and 
siipei he.itei, illiisiraled l(\ liys -^i') to dd7, IS an e.x.imple ol a welh 

.111.Hilled install.ilion r;i\ini; ..d lesiilts .Such a one is to he found 

at. the I'lai.i pit, hinpietle l.ie|(ny 111, owne'l hy the "I'aniraeht. 
hrown eo.ii niinesainl hrnplelte l.let,ories. Nell-\\ el/,o\v, Lowei Laiisit/.. 
d'he same til III h.is etpiijiped I he holler plants at, Iheii older laelia'ies 
with the ellieieiit .i|iphanees ol .1 A 'I opi iV Sohiie, I’jilint 

The holler plant consists ol ten lauieashire hinlers each of !tO si| 
nielies he.dint; siufaee, and serves loi tlm hourly neiier.ition ol '27,IKK) 
ke steam id. Id .itms siiper-|iressiire foi tin' aho\e hrnpiette laetory, 
eiplipped with six huoe steam t.lhle duels, (i| f 1) presses, loi a pro- 
diietion of ol) to .hd l).\V of Iniipiettes in 21 hours It also provide.s 
steam for the daily delivery of ahout 22.1)1)0 hi crude coal from the 
o[ieu workings and also for a small [luuipme [ilant 

The iiiuri' or less coarse, iiooil v, aid impure liiriiaee oi lioiler coal (see |i. 220 
'■I I-I'/ aid |) .'(.'(!)) sorted from the Iniijiieltiiie coal m the wet opcialioiis passes 
hy «.i) of a hand conveyor into the coal store (see pp '’d.o to 'il))) imiiie'hately 
ahove the stoke-lioie, from winch it rolls automatically to the linii.na’. In 

' "Tile ll.itiuii.ll ljiilis,iti(>ii ol IlioHii I'oal m Steam li.iiMiru,’' / Ihaiinluld', lt)h2, 
No. 35, lies. 231 221 



or'li’r t<» l)i- a!)lu lo H'l'uUU) or iulornipl tins <ijM^ration easily, the Topf 
<l;iiii|)cis .ir»‘ :in.lilted uhovo tli(? I’uniaws so as to !>(■ castlysut m operation 
lioiii tiir viUcii'lauts .sI;ilO‘ hy means of the [irojeetiiii' Itand-^Tips (h^^ ’ 2 ' 2 ^>). 
The To[)l n‘;.oil,ilo», char^mr, or sti’[)peiU;irati^ furnaces are proMiicd witii ver}' 
i'tleelivf appli.iiice^ loi lie- legulatum of the huniui}/ liiel and the admission of 
ail. The uratiis (for each holler) aie eliosen so lar^e tliat a consumption of 
■'id pel s(| metre per hour can easily hiMhadt witli Ash-removal channels 



I' le. ' l,aiic.islMr<’1 hi|]('I pLoit willi Topi i.ioeli.iim ai i-li.ii oi s aiid Topf siipoilicitot 

Ih Iow (hr sloke-hi>le, l(»oelher svilli the side chatimds, permit of the stoke holes 
heilii; kept liee limii dus( and fumes 

T1h‘ 'ropfTnporliealei deviates Irmn the usual foi m of supei heaU'r inasnmeh 
as (lie steam fioiii each [lair of IkuIcis passes throuo:h a common apjiaralus 
pM)\id(sl with t\\t‘u(ysi\ (iihes and havm^^ a total hi'atiim surface of 

dS s(|. metres This is hinlt at the hack of the hollers so as to he fiealed hy 
the waste e^rki's. Tiu* \\('t hoiler steam of 10 alms, sufier-jiressnn'at (’ 
IS lu'ated to‘Jo(I so that it issues from the mains iiiUi tlu* steam cylinder 

pel feelly dry 

t’aic IS taken to larocl\ utilise the heat of the guises and hi separate tlie 
line ash III ash jnn ki'ts (with r(‘moval ehaiinels) Ity regulation and measure' 
menl of the dranoiii (Ho. JJa). 
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liiUQUErrrrs and briquetting. 


1 III! cliiiiini'y i.'i (i,') iiict.i'cs lii^li, mill hits mi jiitcninl ilimnelcr of 
•i Miolrc.s at the top. 

I III! Hteaiii boiliT' plant is built lU’.Kt to and in thnsmiu; line as the wet- 
[n■l>pm•ation hon.snol the bi'iipiette factory (see p. rioiit of lij;. 2H7). 
Only a lew men are reipiired for attendance in the boiler house. 

I he whole water and steam economy of briipiette factory III. is 
repre.sented fii the How diagram in fie, '2!il. 

In Section .VI. on “Oomplete liriipiette Kactories ” various other 
hoiler plants are illustrated and brielly de.scribed. 

Speen/////r.s ni lutclnt'ij Il<f/lrr I iislulhil tons. d'he 

nnmerons ei i-iter or ies.ser diH'erenees in the boiler plant and accessories 
III a brown-coal briipiette laetory do not come wilhiii the ,seo[ie ol this 
book, and relereiice will be made only to some s|ieeially remarkable 
applimice.s. 

1. The Ibiase jiai.ent process of biirniny dil.st has alre.idy been 
de.scribed on pp tSll and 4S7 (lie. l!tS), 

2. I he Krmikel .system of biiriiiiie slime dust on troiieh erates is 
dealt with on p. 4S.S 

•'i. Hue ash-catehers have recently been introduced at thi' pinetion 
ol the main Hue with the chimney, (larticnlarly in c.ises where in- 
.snllicient care is (aken to separate the Hue dust in (he boiler pl.iiit 
itsell, and it is carried, often in a elowine stale, alone with the smoke 
into the (•hininey and issues fioiii the top, piobably in the form of 
sparks, to the detiimeiit and dancer of the surrouiidiiics (M the 
numerous known .systems, the ( Ulo Schumann' Hue dusL-cateher built 
by the Zeit/.er I lampfkesselfabrik Apparatebauanstalt (1. Si hiimann of 
/eiU is one of the proved best, and most often applied In general it 
has already been included in the deseri|ition of his coal diist-catcher 
(]i. 502, (1, lie. 20M), 

t. Ileatiiic eirec.t meter, particularly that of the Ados ,systeni ((iesell- 
schalt III. b, II. .Aachen), combined with reeul.ir temperature measure¬ 
ments in the boiler hou.se and Hue, provide a continuous automatic 
control of the tiriiie by chemical te.stiiii; of the smoke e.ases for the 
content of carbonic acid. An inventory of the results is taken every 
live or six months. 

Ii/iportfint Pmirip/t tl’l'uf. .losso)—T’lie loss of heal in the waste 

c.ises is lineetlv propuitioiial to tlieir excess of teiiipeiatiirc over ihe boiler- 
house leiipier.itine, .mil a|ipro\niiately inversely proportional to the c.nhoiilc 
acid content or the iinli.d teiii[>ei.itiire calculated from this. 

I Z lliaiiiil.nlilr, IIKIG, IV, No ■.!, |ip ‘21 2r>, lies ‘20 ‘21 




•LaucAshirc boiler |>Unt with T nu.chjui'.^l •jtoker. >loke-Lole. 










Feed-water purifiers are always iiulispetisal)lo to prevent th 
formation of boiler scale and other stoppajjes in cases where pit wate: 
or otlier .impure water is used in addition to the condensed water (.sei 
below) tor feeding the boiler, for tooling and dust extraction. Tin 
choice of suitable purifiers and methods will naturally depend on tin 
particular chemical composition of the water. 

Itemoval of lime, miif;iie»i:t, iroii, .siilphunc iicul, sodmiii cliloiide, etc., 
presents the iimin problem. .Meeliiuiical impurities are pre\imisly seltleil m 
elarifyiiio plants or by imtiiriil liltration throngli sand in c.'ilianslcd open woik- 
mgs (see pp. f>2\ iuid 52:1). 

Wati'i' purifiers which find considerable application are those of the 
Masehinenbauanstidt Humboldt, Kalk, near Cologne, Wwe. doh. Nchu- 
macher Maschinen- k Arnuiturenfabrik, Cologne (lime-soda method): 
Hans lleisert, Cologne (sidjihuric acid-clay-soda method); H. A' C, 
Steinmnllei', (lummersbach , llobert Reichling & Co., Dortmund anil 
Konigsliof (regenerative method, soda without common sidt), and so on. 
'I'lic feed-water puriliers are usually combined with a jirelieater «hich 
can be heated by means of Wiiste steam or condenser water (see tig 2111). 

(i. CoiKlnixi'd Wider Main. — Dp to tlii' present, means have not 
lieim provided for the return of the conden.scd watei' fi'om the diieis 
to the steam boiler, liconomy demands that the condeiisidi’ shoidd be 
returned to the boiler with the lowest [lo.ssible lo.ss of heat so as to 
avoid undue burden on the boiler. 

Most of the steam traps or return pijjes (see ligs. 147 and M'.IJ in uhieh the 
elevation of a copper lloat periodically opens the steam valve .so that the issuing 
steam produces the .same pressure m the trap as in the boiler and causes the 
condensed water to return to the boiler, usually jiossess the disadvantage that 
the rising of the lloat is not alwayvs able to oveieome the friction of the steam 
valve exposed to the boiler pres.sure, thus often leading to bto|)pages. 

This disadvantago should be overcome by the condensed water retinii ]iipe 
of the tlewerhsehaft Sibyllagrube, Freehen.’ 

Keeently very successful endeavours have been made to eipiip dupic.v steam 
pumps without fly-wheels, which are generally the most satisfactory for boiler 
feed pumps, for aulomatieally feeding the condensed water.- 

I■'(lr water at higlier temperatures, such pumps, made by Weisc A .Monsliy 
of Halle a, fS., are provided with two c.vternid plunger stuffing bo.ves which can 
be readily overlooked and attended to during opeiation. At the .same time the 
pumps are provided with valves vvhieh are easily accessible. 'The eoiiileiised 
water Hows first into a lioiler-sh.aped collector situated on easl-iron columns 
above tlie pump. Here it is subject to the full pressure, and is connected to 
the iminp through a simple pipe, and operates the steam valve of the pump by 

‘ Z. ItrauiikohU, iii., tSO.'i, No. 4, pp. 4)4-55, lig.s. 21-24 
2 Uni, vin, HXtll, No. 48, p. 832, tig. 313. 
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means of a float. Such a plant can, if ncocsaity ariaca, ho iiscil for cold w.ilcr 
feetliiift without alteration. 

Feed-]y(itor PrchiiiU’r-^ (ec(inimiis(‘r,s), a .stnictuvc of narrow tubes, 
built in the Hue of the boiler plafit, ihrouoh which the water eircnlatea 
and i,s heated by the hot oases on tlnar way to the ehininey. .Such an 
appliance is not very common in brii|Uette factories. 

The prehoatinH surface is lery much cheaper th.aii .m eipial licatmi; smface 
in the holler, so that siii'h a preheater, which can cciierallv !>(' mcliided m the 
holler plant with case, is especialh' to he rccoiumeiided in cases wheie tle re is 
excessive work on the evistino holler .aid the iiist.dl.ition of a new one is ini 
possible on eeoiioimeal or other f;rounds. At the s.iine time, the eveess of heal 
in the hiiriit ga.ses is at least paiti.illv utilised. In brown coal rnma pal Ileiilar 
notice nmst he taken of the fact that such an apparatus always causes the local 
separation of much Hue dust. 


lie sleaiii from 


III. S'l'E.t.M .St'I'ElltlE.ATlNil. IthMOV.M, of Oil, l ltoM Till'. 

ItMiAi'.sT .Steam. 

•Steam superheaters in the shape id' systems ol narrow tubes wbicb. 
like the Topf a[iparatus (jip. ,’i-U-.’)4'd, tie tak. 

siiiole, neiydibourino, or a whole series id 
boileis and heat it up by means ol the hot 
oases playino round the tube system, now 
liiid almost universal apidieation in brown- 
coal brii|Uette factories, mainly, howevi'i', 
with the object of evaporatine the mechani¬ 
cal ly HUspiuided particles of water in the wet 
steam, causino it to enter the cylinders ol the 
pre.sscs and inotiv e enoines in the “dry ’ state 
,so that there is no detrimental coiide.nsalion, 

.Superheating is usually can ied only to 221)'’ 
or 250" (’, and liOO” C. at the very out¬ 
side. There is no (djject to be eained in the 
use of supeilimited steam for the dryine ol 
coal, a point which has been dealt with 
in detail on pp. d65-,S(i(). 

lirmariil ttf Oil fvinn thf hxhftiisl 
Sti’diu .—The importance of removing oil from the evliaust of the 
presses, etc., before introducing the steam into the drier has already 
•been dealt with on p. 3G7. Of the various oil-.separatiiig systems, the 
Scheibe patent oil extractor of K. .Scheibe vY .Sohiie, l.eipzig (fig. 22,S). 
;js one of the most effective and most generally applied 



fill. 22.H. 


Il.lll'ttl Oil 


i’\tMClol lol Wiistf siciini 
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imiQI'ETTES AND liRIQT’ElTING. 


It roii.s)Mts of ceiiliifii^'iil n]>|)ni'iitiiH iii tlic «aste htrarii pipe of 

llie pi't'.s.s house, tiie partieles of e\lin(ler oil to^O'ther uilh the whole of the 
olhei' forie^oi hoihes iii the steam hem;: fliiiip to tlie iiiiiei wall of the rapelly 
I'otatiiio eonical (h’lm ilowii whieh theo^l slidi s and Hows thioiiLdi anopeiimp' in 
the hottoiii, to he recovered as liihileatiiio oil, while the piiiilied steam issues 
from the lop of the drum into the pijie at the rieht. 

Otliiu' woll-kiiiiwii ,sy.st,eiiis of oil extriietors are those of Hans 
li’eisert, (jilo"lie , Kiiiiiieth Klloidiel, ,Mae(lel)liro, etc. 

I\'. Watkii and Stewi IviisiiMv III' A TjVhiie l!i;n,iiii;'nK ituiv. 

.The How cliaoram, II;;. 2111 (p, o.’iO) oi\e,s a, review of the steam 
and water used in (he lai'oe llri(|llette h’aejorv III eoniieeted with Hie 
open workine of the Clara niiiie at, Neii WVI/ow, Lower Laiisil/, and 
erected in IDOf and IttO.'i. 


B. POWER PLANT- ENGINES AND MOTORS. 

As examples of the power plants <d' In iipielle f.idoi les, t hosi' of | he 
Akl-(les Laiielihaninier and the Ihaiin.sehweieisidieii Kohlnivvei kc* 
Akt.-Ces will now he deserihed hrielly. 

I. I i/sliillul 101/ o/ ll//‘ lot /‘I }/l/‘i /// /////■ ll/oijt/fth I’oil///oj 



State t srea 



[ 

ft 

_ i-- — 


- 

114^1 


— t 



A 

HOu ' C 

L 










I'lc, 2 ' 29 . —(Ii'iiukI |>l;ui 'll ilic liii([iicttc f.ictDi) iiii'l llii' |iou''i iiisi.JlatiuH <i| tin- 

Akf. (i'"’ LiUirlih.uiinit'i, L'lwi'i Lui.^il/. 


(Fins. 2211, 2:!(), 232, 233, and 234 )—In addition to their lirii|iietle 
faetory built in 1004, which has alreiidy been (h.‘alt with re|)ealedly 
(]! 317. tie 117, p. 323, lie. 110, ji. 413, tie. 1.7.7), the Akt.-Ces. Laiicdi- 
hamnier is in possession of a laree-power installation' (idectric central 
station) whose position can he si'en from li”. 220. The current 

' o ||,,| elekl l■tsl■]|l‘ KI.Ill hell leli der I’raiiiikuhleiihi ikellf.ilink <lei .\kt-ties, 
huueliliaiiimer,” Kriiiiiliieeel, 7f. /’.Vi/./nsrAc K/iiJIbthtilo toul ll/thi/tti, l!lil7, Ne. !>, 
tins!) I-! 17 
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<;«ni;rat(Ml iiUcnintiiit; i4' lil’lv cvclr.'-) is iitil'scil for iIm\ ino 

(lie liriiiuette faetory itself as wi'll as for ojieratiny (lie livulye anil 
eiieiiie works, the iron foinuli w tlir enamel woiks, the hron/e foinulr\, 
and (he cu((ine mills of the I-anelihammer works 

In the powei'plant (liy ’ioO) there are installed —1 veitieal twin 
non-eondensino engine, coupled direelly to a TOO K.W. dwiamo (I'X- 



I I',. I'l (;i 'iiiti'f jil.in I'l lilt leiiii lili.Ulinti 1 !.| i'|i|i I (< I ii li>i\ I’liwi I pi ml 


tfiimllv (•(iiiiiiiutafni A 1’’, (i ). - '^inall roinpounil 

(■n^iiifs (•iaij>!i'(! t" (l\naiii'»^ ol K \V., ainl. in M scrvt- 1 \ialical 
(Mtinptdiinl (•((tidi'ii'-inu, cii^int' with d) iiaiin) ol 70(1 K.W Al(');^n-I Ina . 
I750 K W can In- pioilurml 

\il tlif' lllct(a^ ot t'\ta h> K.W ciijiacitN iiml.illfil in |1 ii'm‘ l.n ti>in‘' an* fi-tl 
liiif. ll\ wall liiali t'-h-siiiii cninail CJ- 1 I'lO \i>lt), wlin'li i-s. Imucv m, -I i‘|ijt('il 
lo J , I (H \'ih-> I'ni tilt' >111.1111 r iii'ttin^ l'’')i illiniiiu.il "iily tlu‘ Iwn 

Dutfi (niulncl'UMfll.iL:'' l^ 'liiniiii-slicd tt. I'Mi l._\ a liaii'li't iiua, aic 

I'liiplt)}' i! 

Till' 'll s iiuj’ stI'.nm I 'pin I'll i> UM'd i'\fln>ivcl v l'>i llic pnniiu'l i'*n "f *'li I'l t umI 
fiici k:\. ( ” lit'I all'll 111 I'l till Laiii'a'shn i‘ lnnli'i s fai'li lia\ mil: •' ll'■:ll nip; sm face 

of ')') sij iiu'tn's, llu' sttMin at a plnsMiin uf .diii'i alutM- at iini'>plici ic, 
aii'l al 'jr)!! p:l'^>o^ mi tlu' mif liaiui In the G In I'jiii'lti' pH''"i''>, lakiiip'’ .ilimit 

TaO I II 1’ , 1ml mi till' 'itliiT ii.iiiil I he iiia [m pm I urn pa^^(•^ In I he t u in muj in ('> 
in ihr powi'l plant lien* ll'^ pn-NMllc l'^ inluinl In ahmit ‘Ja aims (ahnvr 
atiii'i.sphm ii'), u hull It j'a>s(‘> on to till' ti tiihu ilnms (j) llo, lip;, la-i), in unh'i 
to uaim them to the teinperatiiic nuci 'sary for di v'lnpr 

The iju.intity of stuain nsud in tlm twin mi;inu'S (lupimduiil on the ueipdit 
and nature of the imal to hr diU'd. and is Ihuiufoie .>iih|rf;t to rmi.sidurahlu 
vanalioiii^ I'm’ the n''i'u>'ai\ pmposi's of u'pialisalimi, the piussuie of (he 
waste .steam is kept i.'oiistaiit al all times, and the amount of sti'am lalvcn fiom 
the tw III enptini- is leuoilated ly opei.at iiip; the steam enpiiii'' i I’Lmlatoi ( I' ist'hinp;er 
vsy.'item) on the switehho.ud (lip', a [iioeediii'' whnli is p^ieatly to the 
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Min<‘ wat*'r from 
N'>. Ill ww.kin^' 

I 

2 clectrir r<>taiy pitmim 
ri'iiiDA lii(( tlio aahU'I' fr<)iii 
Hk- workinK. 

Nti in wiitlt w( n with 
] kruo clcitnc ri*Ury 
pump utJfl 1 Oulifornia 
Bltani pump In reserve. 

i 

Ovci llyw, 

Kcbi'I Voir in front of the 
pump tooMi of tile Lrl- 
qiicttc factory. 

1 of f> l)lI|i]t)X Ktcuill 
pumps. 

L 


l’r«’s.s hoirse wall r iimitiH. 


To till- press 
eoiiiici (iiiu- 

loil heal- 
in:;« 


To llio 
press 
iliolllils. 






'lothe S)innklini; 
iio/,/les in Hater for 
the e\hailBt «pe< ml 
Hue pui- 

[ poses 

(.'Imt^'cil with 
mnit. 


Olil HoikinK 


' \ 

W liter lank 
in the enul store. 
1 

Impuie water. 


/ i <-. 

tt'ater piuitler 'iith 
))tcliealtT (eilmiisl 
Btuam), liy llaiiB 
lleiBort, of C’uloylio. 


I'ltrc water pre- 
lieaieii to 'iny C. 

I 

(^ullettiiiit tank. 

I 

I of f» iliiplex bte.iiii 
pnnipH 

Itoiier feeil pipe.s 

^ I 

1 1 ) T,an<,asliire lioih rs 
laeliorODsij III heat- 
iiij; Hiirfaee, with 4 
Topf MipelliealeiH 
enehof lHs<j m heal- 
lii;l sill faee, prodiie. 
iiiu VTiiM*!) kjf steam 
lierhoiiufoi (lesinp- 
lion,see p Mlef A -'7 ) 


Hiilphuric aeiil, 
cla), ami suUa. 
t 


M ml washed 
out tivii-e daily. 


.sijpplli' ated .steam 
at 10 at ms 

snperpi essui e at al»out C. 


r, duplex pumps 


Waste steam 
I 

Preheater of 
w.itei puiiller 
(sei ilho'e) 


Idlest' am jopes 
HI tin.' piesh- 
/ liouse 

I 

il ( 1 1 ) linqurlle 
presses nnh of 
IP) 1 It 1‘ 


I 

■Jeli^'ineseactlof 
.;2o I II T ('per- 
ntinn 2 jiower 
in iieiatois 


\ 

Small 

III ae h 1 n u 
for lis'htiiiK 
dyn.iino 


\ 


I t'entral electric 
station.1 


2 re<lui mi:' al'es 


In ailditloii, losses 
of wat»T oeeur at 
the eimileiisatlou 
taps of-the jiresses 
and other maelunes 
usiiii; steam, 


Waste steam 

at 2 :i tAi 2 4 aims, tmludihi; fall 
belweeii presses ami driere 

I 

- Wa.stc steam eolleciini' mams iu 
press house. 

I 

0runtiifui.'Hi oil separators, 
hy Hulls Helsert, Cologne. 

1 

Coiideiiseil wate; (nn<l waste steam) 
at ld7 C. (max ). 

Flow -oir mains and condenser Iiemls. 

Condeused water collecting tanks. 

I 

2 of 5 duplex steam immps. 

\ I 

^— Holler feed pipi‘8 


r.iliforiii.i re¬ 
serve pump at 
the water w<l) 
w'lnm r*ipiiii‘<t 
(see above, left). 


Fhi. -31.— Flow (lui^niin of the water and stoani in the Clara Mine llnquottc Factory III. 
at Neu Wel/ow, Lower Laii>itJ’.. 

1 The generators and motors of the centra) |a>ner station arc shown on p. 657. 
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advaiitiif'o of tho whole process of drying. The balance of Ihr (lectric.il enerpy 
rcsjnireil is alway.s covoreil by a .small coiidcnsatioii machine (with 1‘orter 
reonlator), which therefore provides a sort of bnll'er engine. This*nielh(Hl of 
regulation has proved to be very goisl.* 

.\ very uniform current pressure is obtained ipnte antoniatically by means 
of a Tirrill regulator which, by alternately opening and closing a contact 
breaker, inibienccs the subsuh.iry current and eonscipiently the main hn[iply. 
The inlluence of the Tirrill regulator can be well scon from the aiitogia])hic 
Voltage curve shown in fig. L’.'b'S. 

The cost of production of electrical energy is uiiconinionly low. The heat 
used is only about SOOeals. per l.ll.l’. 

If loot) cals, can he piodiiced for 0-2 pf. under the sjiecial circiinistances 
evibting at the briipiette factory, 


1 K.W. hr. costs about 


0-bOll X 0 2 
(iasb X 0 90 X (I Tdfi 


0 pf 


This works out to approviniatcly O'd'.) pf. for fuel, a value which cannot be 
ajipioaclicd by the best combustion engines. 

In the IIIii|Uelte factory, power is tiaiismitted by electin' niotois (Sn'iuens 
W Ibdske. I moil .Mlgciueinc Klektricit.itsgescllscbaft) as far as possible, cveept 
ill the ca.se of the presses. .Vltogetlier there aie thiitysiv motors, with a 
nomiiial horse power of about .hOb. In addition there aie tliiee niotois each 
of oil II.I', and one of 20 11.1' for de.dnig with the water in the mine The 
leiii.lining workshops of the .\kt. ties. l.,uiehhaninicr (see above) aie o|ieialcd 
with single niotois. 


Ill’ll! Iliiiijrii Hi oj tin: Iji Hrlilin m mi’t' Jli'n] iii'th’ Fni tm’ij. ( b ig 2it.h.) 
The instructive diaoriiin, vvhieli lu'cd.s no eNplanatioii, lias been drawn 
upon the basis of the regular nie.asurenienl.s of tlii' fei'd water (con- 
(len.sed and fresh water) iiiinle in .lantiary lilON, and on the earlier 
accurate exjierimcnt.s of cliief-engineer Krinnbicgel. 

t'oiuparison with a diagiuiii drawn up several years earliei showed that the 
crude coal could onlv contain about .b'd per cent, water, wlicicas |ircvionHly it 
had contained ■"n't per cent, .\ctiiid cxiiennients on tlic ci nde eoal itself sbowed 
a content of hj'.o jier cent. Tims sliow.s that even in snob a variable operation 
as is earned on in a brnpiette factory it rs possible to obtain ri'liabic sperdic 
average values. 

2. The new steam turbine plant of the Braiin.schvveigi.schen Kohlen- 
werke, I lolimstedt,' at the Treuc jiit, tllllebeii, provides the iniiieH and 
briiinette factories with electrical energy in addition to supplying the 
surrounding large factories. In view (tf the distance which the current 
has to ho transmitted, the generators develo[) three-phase alternating 
current at .5000 to .5800 volts. 


' Desciihed b\ KnnI ISinidl, Bcihn, X. Alhjiin. ilciitinhi n Hi’iijinannAiig in Kinenarh, 

l?97. 










































♦roWKH K«'o\<)MV. 


5");* 

Oiiu'inally tiu' stoaiu lurluiK' plain iih'IuiIimI tliier U-'ho alloinalor^ of 
l>r<)\\u Ho\fn l'aiNf»iis — 

2, oa'-h of 750 K.W rorrospoiiiliii^' {o 1100 11,1* at .'loot) rrvs pn mni 

1. „ l'"^“0 ‘jO.'iO „ 1500 

After e<iitip)ete oipupiuont tho pow^r jilaiit will i-oulam li\e tuiho altomaiois 
wuliatotal ()ut[nn of S.5l)0 Up. Kach I in ho altoi natoi eon^i-'l'' of ,i .stoam 
Inrhino, a rotatory ^o.Mierator, and an otritin^^ niarlnnr \sliost' shafts an' 
imnit‘<liatel) ronncctcl. Kach sot of niaidimt's is pio\idi'd with it-^ own 
spcoi.il coiidt iisin^j plant, so that tlie waste stiMin is not Usial m diwn^ in 

tills (‘Use 

I ho costs per kilowatt hoiii, iia ludino all diioot oli.iiu'os and ,i piopnition 
"t till' Ii(pndation (about tIJ [ht cont itn tho hoilrt. pon ooni on llio 
iiiaohnios, and it) poi oonl. on tin' oloolinal p.nt), aiuoiint to 5 to I pf 

3. 'I’lio power [daiU of tht' INe llor;;I)an Aktdlos, Luwri Latisd/,' 
was (iisi-tissod on pp 530 -5-10. 

■4- ('oiilhi III d ro' S/llifh hriii Ilf llii' A I'I’d'f III I III " /iruj'lilh 
hii/oni {i I'rl ml / itif ijn /'/•/ss,,s) W’liiKl piovioMsIy tho iii'oliaiiiral 
aiipliancos h.r tlio \\i‘t jiropaM.ti(in, ilio "pnat mns, amf the eon 
voy.inoi- (0 tlie I'oal woro (ipoi.itoil I'lntn two driNiii^^ luaoliiiioN 
Ml tho on _L;nio room l>y moans of holt tiansmission the ilri\o has 
loomitly boon idlootod by sin^lo mo(ois, usually olootno mot<irs, 
aiiaiiood as closiiy as possible to tho maohuio, wliioh pi.n-tioo is 
itoiioially iitoioasin;^. 

d’ho IIM', Ilf Mlljrl,. (Ilivc .lliMUb'S dll' CimMclrialilc 0 \ | « IH111 U I'c of 
[lowiT in ii (•<iiii])lic, ill'll ti .■niMiii.isiiin, r\rn iiinlrr im lnml l''iii thi'i, 
th I' Will kino appliani'i's I'aii Im' I’omliini'il in anv |ii imIi'Ii'I iniiiril inannri', 
or only a low of tliriii may lio ojiriali'il willnml ninra'-iim tlm fiirlion 
Iosm's \i Im h always exisl in a jilaiil o|irrali'il by onlinar) tiaiiMnmsion 
Ayam, any iiii'yularitii's in nnniiny i-an Iw rri-oynisnl at llm ontM'l if 
I'ai'li miitor lie [iriiviilnl with a sw iti-lihiMi'il ami an amiin lii I'iarli 
a])|iliam'" can also he workrii al tlm spri'il hi st suitcil to llir |irr\ailmy 
I'onilitions. wlioii'iis with an onhmii tiansmission iIiIm' such i. ynla- 
tiiiii is only jiossihli; —al licst inilillrii ntly hy moans of I'om' |iulli'\s 
([.[1 .'fiST-.'i'S!), anil p. U2) Xiw ortlmlcss, tlm I'ommon I raiismissioii 
ilri\o. In wliicli only two laryo macliiims neoil attontimi, is -lill piofi I'ri'il 
hy tlm maiiayomonts of a iiiimhor of works. 

Fly. 2!!() shows a soction tliroiiyli tlm steam cyliiiiler of a moilern 
economically niiiniiiy steam eiimine, proviileil with tlm appiuveil Imntz 
system of positive valve yeaniii. {i f. p k-IH) 'I'lm eshaust steam is 
applied to the ilryiny of the coal. 

' 'till' elilcr jiewi-i Jilaal r-. ili'.-.i i li'i-'l in 'A. Hh.iLauf, l''.'-i.|i, IsliT. Ne 7 










Heat diagram of the LauchhamiiK 
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SKCl'iON X. 


COMPLETE BROWN COAL BRIQUETTE FACTORIES. 

« 

1. lii’llflli'llr 1'itrfiii'lj IJ1 cltf/'it !\rH I^DlVit' 

intI, Six Siniiii Tnhlr Ih-nxi, Sirrii h’lnlriiiil Shihnii, mill 

Sniijlr Drii'f. Output = DW.' piu- 24 Ihuii-h. (Fi;; 2.47.)— 

I'roprictnrs. Tlir AktirM^'cscIlNcliaft Kinti'iiclitwci'kc, liniuiiknliliui- 
wcrko tiiid I’.i'ikcd.tl'aliriki'ii, Ncu Wolzow, N’c.ar of eriM'tiiui ■ ll)(l4-()5. 
'I'lio iii;u'liitii'i-y wti.s ol>tniiic(l from the Zeitzer lMseiijrie.>,Z(‘rei 
Miv.'^ohiiiew.lijui Akt ■( le.s. and the (declrie umtoi's from the .'Siemens 
.S('hu(diei't-\Veike. Fie. 247 .'<ho\v,s a inmt view of the f.'ictory. .\t 
(li<! rieht i.H Ihe coai ston* of the l)oiler hoti.se (ln;lo\v), wliieh lia.s heeii 
de.senhed ]ireviously (j). ,741, lies. 22.7 to 227), in the centre is the wet- 
prepandion liou.se (ahove); and at tlie left the dry-])reparjition jind 
press house, provided witli si.x exhaust (•hinme 3 ’s. 'I'he dryine, cooling, 
and store houses are connoeted to this at right angles. The .simdl shop 
st,tunhng h^y itself (siutains tin* repair sho[i, the forge, the grindine 
sho|i, material stores, and the ofiices for the engineer and hiiipiette 
manager. The numerous wooden heams standing to the left and l ight 
are destined to carry the hric|uetle gutters leading from the ground 
lloor of the main building on the left to the loading sheds and track 
140 metres away (not, visible in the jiicture). 

The crude coal obtained daily in the open workings of Factory 111. 
(IhiOO wa.ggons of (! Id. = 21,(iOO Id. daily) is brought from Ihe right 
by means of a chain on an iron bridge bellind the coal .store of the 
boiler hou.se to the wet ]ireparation, where it is dre.ssed and sorted 
into about ■; brhpiotte coal and boiler coal. The briipicttc coal 
contains .77 to ,5.S per cent, water, which is reduced by drying to 15 
(ler cent, for domestic brii|Uette.s and 17 to IS per cent, for industrial 
briipiettcH (culxis and nuts). The brand of bric)ucttcs is '•Anker.'’ 
Six steam table driers are to lie found in the upper story (high 
window.s in the building to the loft), above the press hou.se, whose heat 

‘ll.tV. lioulilt* load - lu tons + I'ti per rout. (150 kg.) overweight. 
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piiHHi's into till' driers tlironoli holes in the crilino. After cooling, 
tin; dried coni [i.isscs tlirongli (;ooli'is (|i, 42'S) in an adjoining Iniilding 
to I lie Zeitz pic'-scs at a ti-nipcialure of about 0(1" ('. Tin; jircsscs 
arc nai'b ol abou' l-K) II. I' arc pi o. idcd with pU'Ci.sion pistonvahc 
gearing, and niabc lOtt to 140 slrobc.s per minute Du.st extraction 
is coinbined dry or uet 

'I'lie ci'iitral electric station, feed water piiritier, and tin; li\e duplex 
steam pumps are arrangeil in buildings at tbe back; Ibe remaimler 
is indii'ated in (be diagram, tig. 2.'il,and (be table on p. ~>'> 7 . 

2, llrnjllrlh' I'inhirlf ti'il/i S/.i' Sh'lilt 'J7lhh /tec/S il ii‘l Sit' I'll ••'•I 
I'Jiili'ir Shiliiiii, mill Siinjli' hrii'i. Daily output up to 4H DW. 
(I'late \'I l -'l'bis plant, al.so cmistriieteil by tbe Zeitzer Ki^engms/erei, 
ditl'ei'M fiom Ibe previous one mainly in that tbe dry ]ire])aralion and 
tbe pr< sH rooms are not ai ranged one above tbe otber, but bebind one 
anotber on tin- ground llooi of tbe o\en or press bouse (see p l!0l ) 

II I'l-I'l'ijni I'nl mil llmmi — 'To tbe left IS a boiler i oal system (snppK' 
bopper o ' u il li roll ei iisbei. cbiile r, and ele\ ator < ), at tbe rig lit ( plan 
and seelioii (' Ditbiee similar biii|Ue(te coal .s\'lems laeli will; one 
supply bippper 11 I uitb supply and enisbiiig rolls n n-, sbakiiig hmu; 
.s ,s, p|isintegialor ;/, ebules r c, ami p baatipr p . 'I'lip' baml eonvi-\p a-/ /p 

dial ri bill PS tlip' 111 ippip'tting I'oal oyiu' tin- coal eidlar in (I.. bpe(isc, 

'I'liP'six sti'am tablp'plrii'i's T sitiiatpsl bpdpiw ais' psacb di iviui l'i\ an 
p'lp'dric iiipilpir W'bile tim \appiurs p'si'apo tbipiiigb tlm ebimmo s Its, 
tbe pIiIp'pI I’pial passes by nmans ol (In'worm i'on\p'\ors I - t h pif I lit' p|iy 
elp'\ ator 1 '(plan ami sp'ct mn K l'')anilnn up|ii'r worm tp> tbe stpiip'n ipuii s 
ol tbe pi'p'ss Iniusp' (si'ctipin (i II), ami Ironi tlip'iici' to tbe I'ba rging 
boppi'i's of tlip' six pip'ssp's 1’ by means of tin' WPirin eonvp'\drs lip'li iw. 

'rill' stamp du.st is suckl'd tbroiigb a ebaniii'l K b\- an c\ba lister 
K (plan), also conni'cti'd to tbe uppi'r Worm eon\eyors, to tbe exdiaiist 
ebambi'rs, to wbieb tin' wasti' from tbe condi'n.si'r taps of (be pii'ss 
cyliiiilers also llows tbroiigb a secoinl cbaniii'l K. , 


in tbe engine bouse tbere ari' tbree siiigle-cylinili'r steam en','gine.s 
of ei|ual size, togetber with dynamos and one small engine for a lig^litiiig 
dynamo. 

II I. It III hint III lit' r Itrnjiiiffi' Fiirtul'i/, IaiII'i r IaI ii ii/rijii i iiiin7^‘ infji 
Si, I’ TiJtt /)/•(( r.s, Si.r /’eos.sis, Ci'iilritl F.tii'tru- Sttilmn, mill Titmili' 
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OO'ii 

carriiid oul t)y one briinicttc miiii.ai;cr, foroineii for tlif day and nigW 
•shifts over Iho wot preparation, dry prejiaration, and loading, one over¬ 
looker in'tlie boiler house (day shift), and 12o workmen (partly day 
partly night shifr). 

!). " Ihirn and lli'h‘n<' ' Jlrninj tlt’ Ji’itrlnni (il Gru'S-Z'iK'^t n m Ihn Lrij). 
znj Dislriii. E(jii.ijipi-d n'ill( (niliinnli'li/) Tirihr Tnhi- I)riTn'ihv 
,S7 / iifl’- fill,' rin;i I'l'ivfiiwl ('I’nh'td Shd lun. Output in 21 hour's 
about 85 D.W. (I’late t'lll.)—This bricpiette factory, belonging to the 
Duxi'i' Kohleiiverein of Teplitz, was built by the Zeit/.er Kiseiigieszeroi 
in l!K)7, and ei|uip[ied with nine tube driers, .seven presses, and twelve 
steam hoihws. Plate VIII. depicts it as it is ultimately intended tc 
he. It rescunhlcs the hriiprette factory III. of the Clara mine (]). 558, 
tig. 287) with regard to the housing of the various main hrnnehes of 
the work ill a single long building dividisl into sections. It difl’ers 
from that factory, however, in that the dry-preparation and press 
rooms adjoin each other on the ground lloor, somewhat resendiling the 
factory illustrated in Plate \'J, 

H’e/ l‘ri'p<ir<d inn .—The whole of the crude coal (with the exception 
of the boiler coal, which is of little, value) is brought by the chain con¬ 
veyor discharging at the, front, and is iirst subjected to a pn-liminary 
crushing by means of a rotatorj' tipper,a coarse roll crusher, and shaking 
sieve (section (' |)). The boiler coal is thrown into a tipper in front 
and carried to the boiler house by an inclimsl hand convenor, while 
the preliminarily crushed coal is carricil to the two .systems on the right 
and the throe systems on the left by means of a horizontal belt. Pulver¬ 
ising is then comjileted by means of centrifugal mills (.section (I-II). 
The line coal is carried upwards by wet elevators and thrown on to a 
shaking sieve, and the hri(|Uetting coal falling through pa.sscs to the coal 
cellai'tplan and section L -M ) hj- way of the inner band conveyor, (,'oarse 
lumps, etc,, passing over the sieve are carried towards the left by the 
liand convi'yor at the hack (plan) and on to one of the two cross bands . 
either for delivery to the boiler coal belt or to the belt travelling to'i 
the wet-preparation plant situated behind the hriiprette factory and 
not shown on the [date. Unsorted crude coal can also be sent to the 
wet-comprc.ssion plant by means of special tippers on the left side of ' 
the wet-preparation store. 

Drying in the tul)o driers is etl'ccted on the principle of .similar 
currents. The dry coal passes through hoppers and downcomers; 
(section t'-D) to the oven worm conveyor, is carried to the elevator 
the right, and thence to the cooling and store room (plan and 
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A-B, N-0, and I’-Q). Tin' arruiint'moiit. and ust',(if tliosi' nxai.R. 
iJBB^ctally thnsa tdtnd with incltiu'*! plate coolnrs. haa already been 
descriljed (pp, 42H * * 

Final 1\, the raa)lr<l and thniouehly nii\cd coal^ia ranird to (In' 
press house l>y means of the worm eon\*'\'or rnnnino aloneside. and 
rendered readily aeeessihle hy means oi an iion loothiiiloe and is ths- 
.tributed into the eharnino hoppeis ol the pri'ssi's (plan and seetions 
R“>S, A-H, and L-M ). K\eess ol coal is delivered at the eiul of the 
Con\e\or intoanother watrm plated at iiehl angles on the wall, and ih 
rctuiinal tt) the o\en worm eon\evor. anti so on The piess Inaise 
is amply liohteil ly niaiiv larye win.lows ami li^dils in the ii.m- 
constnieteil roof. Heat eonnnn fi.nii the presses and steam pipes is 

turnetl to account in dryine the coal thioiiydi the .. liaiy of the 

nil- drawn into the n[iper front eml of the tiil.e tliiiin The .s\steni of 
dust extraetion is a eoinhineil one The w.ilei llowine from the 
vapour etiniiiiei (seotion C-ll) is |inm[)eil from a eolleeiiiie lank to the 
distribiltme lank ol a Zeit/slinie.s idlerine plant (not shown) lo niean.s 
of a lotatory pinn[i The lilii.atioii plant contains foi alteinale use 
three tilter chamlit'is each with live li.inies and one .‘iiehoine eover 

•stretched with liltel 'diilli. In the lilt, r ehaniiier llm ... ,iie liist 

filtered under the piessiir.' .d' the eoluiiin ol wal'i ah.oe .Aflm- 
closine the ellllanee trlvi imne water Ispl.'ss.il ool ..f I he I lllekilled 
slime under a steam pns.sni.' ..f 2 alms, alt. r whndi the .mmi i.s 
opened the shine cake i in.iveil and seiap.d oil into a e.ilhetiiio 
hoj>[ier. from whence il is leinoved to the i.ial spn,- o| (),.■ boiler 
house by ini'.i ns ol a li.inil convi't or ami no . h \ at ol 

Till' iiiechanii ,il .ippliaiiees ol the In i.pii III' f,ieloi\ and lill.r |i|.'inl, 
are partially opeiated by iiiians ol laioe eleeliii: niotor.s with trans 
mission drive and partially by small eleiliie motnrs 

I). liviqluHr I'lntlil'll "f tin’ Hnt ‘1 I't ,l/l III ill 11 '/n.'/'hi //.' Il'llll Til’ll 
Cvmliiili’il Tiilii'(inil Tiihh /’mo Siiuii’nli Ny-/. ,„.S o/ I’TImir-l- 

IhiAt h.i'li'Hi I iiiitf I till Ti'i ^^ 1 ii III I I i’ll II', 111 /hsii,ii lliii,' I )ai IV out put 
^=12 1).\\'. (I’late IX.) —The plant, iiitended lor four sysli'in.M of driers 
4ild pre.sses, but oiioinally only I'ariied out in the aUive capacity, was 
|)uilt in l!)0T-4 by the licriibiirccr M aschineiifabrik, licriibiir;,', for the 
Riebeckschen Montanwerke Akt.-ties. as a n suit of an order of the 
Piling Royal Mining Hoard to the cHeet that the preliminary drying 
^^crude coal (with atwut (it) per cent, water) up to the commi nccnieiit 
formation (at about HO per cent, water) must be etreeted in 
ikA5'K-RWiWleW«. iii.. 190-1, No. 17, pp. 22,'>-227. (JerlnerT Mniiugrapli, pp, 
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short tube ilniiivs, Imt tlu^ I'mished diTinj; must, liowi'ver, be effected in 
low table ovens. 

Wet /br/>ora//o)/ 'I'be coal olhained diiriiie (lie day from the 
f’lirsLenbei'e shaft ol the liobert di'eji mine is rallied by a chain 
conveyor lo the second story of the wet-pi eparal ion house situated 
on the left (Ilian and section I'i-F) and delivered to one of the two 
wet prepai at ion syslems eonslstin;^ of rotatory tijiper. sn|)|)ly iKipper 
with crnshine rolls, first shaking sie\e, cent i ilneal nidi, seeond shaking 
sieve, chutes, band conve\'or, elevator .\ loi the brii|Uette coal, and 
band conveyor Z and elevator Z lor the boiler coal I he l)rif|Uette 
coal is elevated to the u[i|)er story and distributed by the band 
conveyor aliove the coal store of the dr\--[ire|)aia(ion and [iress house 
(loni^itudiiial sect ion A I!) 

'Pile arraneeiiient of the dryine jilant. lias alieady liceii brielly 
lie,scribed on [Hi. 417 fbS. Kaeh tube driei (’ has a heatiiiy surface 
of 44H .si| nieties, 1 evolves at fit revolutions ]hu niiiiute, vv orks at a 
steam |iressure of l b atiiis, and deals with 7'2b hi. coal jier hour, 
which, after lunijiy [lortions have been broken by the loll ci usher II, 
is eomiiletely dried in the t.dile oven I) below , under a steam [iressure 
of OS to I atm (leiiei ation of dust is diuiiiiished ly means ol inclimal 
dovvneoiiiers liotvveen the t.alih’s 

'file dried coal [lasses liy the woriu eonveyois T I , .mil \ Ihroiioh 
the dovvneouier into the store and eolleetino loom \\ (longitudinal 
section A 14 |ilan, and section Iv 1') and then to the two [iiesses by 
me.ms of (he eonv evor M (section ( ' I)) 

The dust ehamliei F, with the downcomer F (section (' D) and a 
water sprav and steam jet. (in a common eliimney (■) serve lor the 
ext raetion of the dust from tlm v .ipour of I he tube drier ( ’ I he \ a]ionrf 
from (he table oven aie lirst jiassed thioiioli a dust chandler K1 
attached to eacli oven under the suction action ol the l.ui N (I itlO mm 
diameter Schiele svslem) in older to lemove coarse [i.ii tides, wind 
are then conveved lo (he [U’ess ho[i|ier conveyor M by means of tin 
cross worm conveyor L(|ilan and section I k) 

The line [larticles, however, are drawn olt by the fan through tin 
pipes d, and blow u tangentially into a Horeas I’. Any dust preci[iitate( 
here is removed by means of a stirrer and downcomer into tho worm 
conveyor and from this into the [iress ho[)[)er worm M (section 
(i-11). while the linest [larticles [uiss with the vapours from the 
Boroa.s through the |ii[ie I! into the ehimiu'y S. where dust is pre- 
cipitjvted by means of line water sprays and steam jets. 
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Tilt* internal dust extraction i'- ctinneelrd to tin* rOiaust extrae(i'*n 
of tilt'tabltMlrirr l)y means ut the |'ii»e t >. riii' stamp dust from the 
pressrs, how i'\ t-r, is passed t !iinno!i a worm and*a special siiiali pi oprlhu' 
fan to a dust cllaml in s\ slmi l ull of watt r and s|i u;^rd t'\t ci iialU'. 

All the dlJst Hot I'oiiipl cs’srd lspa'-s,)i to ilir hoiht Iimiil; In tllC 
eiioint' rotnn n>> 1 ic- lt‘ll at tin- lioiil plan ami s, \-] I-') thaio is 

a sinolra-yhiith i "1 I lO II I’ Oa tia u - ! aicl ih \ pi. paialmns 

and an l■ll^ln'' ol oO It T loi ih.' Imlnma il\iiamo l.idiiio |’2(! 

incainl.'sc.-nt .md aic lamps 

'I In- lioiiri hous.' (IK it \ i-^i! I cmii! a ill - 1 1 'Ui I .am asliu. h.a 1. m » ai’h oi 
100 sij nirl 1 .• li. a! iiii; sill fac.' ol il a i ii. d 1 1 oin I Ik' /. il o i I'js. imi. s a i m. 

Tim tola! at '-'1 s . .1 I hf a I !ai i- at w . i .• 
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SECTION XI. 

ECONOMICS OF BROWN-COAL BRIQUETTING 
COST SHEETS. 

Tiik I'ciiiai-ks nmili’ xvilli rcaufil tu the (‘coiioiiucal I'csult.s cil' l)i'i(|iieUiilj 
pit ciials, ]ip. 221-222, apply laiually well to brown (axals. In addition 
th<‘ I’ollowino I'aetoiH have to he l.akeii into account — 



A. SIZE OF THE FACTORY PLANT. 


Am a rnle, the econojiiy or profita of Ijikpiettina, aHMindne a f;ooi 
market, increa.se with the size and output. The modern practice tlicre 
fore is to build lar^mr or increaHc the .size of e.xistine factorii's, Tlion 
are a fair number of briipiette factin'ics with ten to twidve pros.se.s anc 
an output of 70 to over XO 1).\V. in twenty-four hour.M, more especiallj 
in the Lower l.ausitz and Lower Khenish districts. .Many linns haVi 
fourteen or ('ven more pn'sses collected in one works, but here thi 
number e.xceeds the limit which can be worked with convenience. 


The mor(' extiaisive a browti-coai brii|Uette factory is, tlie mon 
complicated, dillieult, and tedious it iHaaaues for the manager-s re 
sponsible to exei'cise control over the numerous engines and appliance! 
running both day ami iiigdit, and to remedy the iiu^itablo stoppage! 
and to superintend the work of tin' employees. At the same time, th( 
greater is the danger to whii-h the plant and stiill' are exposed, owinj 
to lires and explosions eonsi'(|Uent U])on conllagrations not having beet 
discovered at the pi'oper time, although the.se dangers have beelj 
considi'rably iliminished in modern factories by the recent regul» 
tions of n\iiuug authoritie.s. 'I'lie necessary sjifety, however, is onlj 


as.surod by means of a serie.s of measure.s which are carried dlii 
daily !md pro[)erly ovi rlooked during working or during pau^. il 
the operations. 

Conse(|ueutly, ten to twelve, pres,sea (with the necessary 
. parfttion, dry-preparation, and dust-extraction plants). 8b9tt^ 



exweded except in CiVite^f extreme fi^ssity. It is far In^tter Wliinitc 
the number of presses iu'each fDjglpry to six or at the most, and' 
to obtain the Uesinal priKluction of a laroe tnUimt of lai |iiettes at 
several medium-sized factories arr^llood close together so that they can 
be provided with power fnmi a common central eleetno station. Siic.h 
medium-sized factories, whose output \aiies fioiii ;!(! to ,")(i |).\V. daily, 
can I)c su|)Oriuteuded ipiite e.isily hy an able hriiiuette iiian.iner, ami 
with an eu;,diieer and llu* neces.saiy workmen ean he worked in a 
certain and economieal manner, thus eusurini; the enatest possihility 
of prolit. 


B CRUDE COAL REQUIREMENTS AND SIZE OF THE 
COALFIELD 

The deleniiniatioii of ihe i|uautily to he piodueed oi' the (ailpul of 
the faetory i.s pninarily depmidenl oii tlie exisleiiee of standing slocks 
;)f hrown eo.al, whii-h .are e.asy to eel and to hiii|nelli’, and seeomlly.oli 
tilt'market eonditions In the interests of laiei' prollls it, i,,iihisahlo 
to aeijiii]'',- as eaily as jiossihle a eoal-lield wineh is laij,'e Imd ri(di 
enotieh to keep at least a niedinin-si/ed hi'ic|neltc“ factory In o|ierafioii 
for a lone series of years, K Keeid ' has drawn np in a very ea]iahli; 
manner a review of the si/e- of eoal-lields to supply Ihe needs ol at 
lea.st twenty-live yeais 

The crude enal re'|uin'd for the production of a Ion of hrown-eoal 
bri'iuettes amounts to h. t wi on 2 2 and "i Ion, an averaee of appioxi- 
mately h Ions, of which ■ to ? is hrii|Ui'tle coal and ' to i.s hoil.u' coal. 

Thn relitienHlii]! \,nil's m ilillerei.t ilistriets .nul eieii in llii' saine anrks, 
iccnrilme 111 lie nature—es]ie( lall) the water i oiiteiil iif the ermli' lirnwii 
:oal, inn! slimilil tie (•initniuallv I'lnlrelleil Iw .in ui.iti ileleiiriiiial iomk made at 
regular iiilen.il.s el time. The Imures gnen hv the wuks are generally only 
estimates, are eipreasni .n Im tolities, anil nnikni mit tn 1 Zenlner (hit kg.) 
jf hrii|nettes. The follinvnig .iie snnie e\ani|iles 

( in in C'l.o. i.ii|i iiiKii ri'K Zesis'i'K m' Iti'.ii/eri ir- 

.\L !lri‘iii'‘U‘'t.tii.il lliiili 1 I'lia!. T'ltal, | 

111 hi. 

0 :il 7 ' rhllll 

O'li 1 8 

0'3 ' 1-8 

O-iltl , 1-95 

0-675 I 2-176 

‘ Z. ilramhhU, vii., 1909 , No. 49 , p. H 51 . 


hi. 

Briqiiottc Factory 111 , Trciii' Mnn- 1-228 

CUta . 12 

,, llisiiiarck,, . 1-6 

,, Vienma ,, . 1-32 

1 . 11 t-'™ II • ' 





^^508 imiQOETTES AND HRIQUETTING. 

• 

Till! weight cif 1 III. c rude eual averages ahiiut 73 kg , and varies hoUvceii 
(18 and 77 kg. acenrding to the water emitent, deiisit), and ratio of lump, 
coarse, and fine coal. I. ciiliie metre heap of tiiide hiown coal = 1 I to l.h hi. 

laroiioiny deiii.inds the niaxinnini lejliielnm in the hoilei eo.i! used .— Viy 
olhcient liiing ("ee , . .all ft .oy ), hy the niaMiniiiii iitihs.itioii of the heat 
genelated (see p. .'hit) .'1(17, 3!)3 et . 1 ! y , lll!t .'lOd, .‘i.'i.r), hy 

eeonoiineal use oi steam in (he presses aial engines (^ee p l-~il’i!/ 51 '^. .'illl 
et .ss’Y , 1ft, .iiid ."i.'i.'l), .Old finther, hy preventniY thi‘ hes of ni.iti ii.il in the 
forin of (Inst or shmes (^'a‘ pp. 171-173, 1 .3 1 , / s, y . ami .'I 1 ,")■_'!) 

,S7(»7,-of'foil/ i a press output of (iii tons per 24 
Ilnurs .'{(to X lit) -- I .S.Otld tons yeiii ly, nil aveiageiil' lixIS.OOt) ot.tItIO 
tuns Ilf eriiile coal are rei|nire(l lor eaeli press per year .\ liriipiette 
I'aeliiry w itii seven presses (lierelore rei|Uires abont .'ibX.OlMI tons of eritcle 
blow II eo.il jier aiiiiiini -- eipi.ii to '), fitl.lttll) loiiH of .iv.iilable eii.il 111 I lie 
twenty live yeais 

W’llli ,1 cimI seam 10 nielies ill Ibiekiiess (he .iinolllit id' ro.il obtain¬ 
able fliilil I lieel a I e VVi mill be - 

(ii) III file e.ise of open wan king, assiiniing a working loss of It) per 
cent, (at t be bon III Lines, on the bottom, e|e.) - 10,11(10 x |0 X 0 '•) - OO.OUl) 
tons. 

(/i) In the (Mse ol deep vvorkiiig, assitining a winking loss of Ik”) per 
cent. 10,1)01) X It) X (I (i'l- ti.'i.OOO tons, taking it that I i iibie metre 
vveiglis I (on. 

The si/.e 111 (be eoal-lielil reipiireil lor the above-nieiilioiieil seven- 
press factory iiiiisl tlierefoie amount to ,it le.ist 
, K, 1.3(1,1100 , - , 

(n) --IU;i iiLa-t.iie II an I'pi 11 win lOng, 

DO,000 ' 

and 

t), 1.30,000 , , , I 

{/•} - ■ 1 I.) I liei't.aie il a deep Win kiiin 

(i3,000 ‘ 

C. COST OF THE CRUDE COAL. 

This i.s also of till' greatest importanee in (lie eeonoiiiy of hri- 
iplettiiig. It makes a considerable dill'ei enee vv lietlier, as for example 
in the clistriet snbjeel to the mandate of the former I'ileetor of Saxony,* 
the rights of disposal of the brown coal are in the hands of the ground 
landlord, or whether, as in the remaining jvarts of I’lttssia, such rights 
are not at the disposal of the landlord. 

V 

' iVtict* I't' I’t'l'iii.in -Jl', cmiivninit' ilu; u^lil^ of cjiU rtiitl l»rown*QOftl' 

uiumi-; III lliosr ['.tils ol ilic cuunin subjott to tbo olecttnal luajHlato of August 
171.1 
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• ^ 

In tlie district ^^ovcniM hy tlu- jn;»ni|j\tc tlic mine proprietor 

either 'icquircs the real estate uiilj ii.'. cikiI Mippln's, or i a s. pnralc n^ht 
uf from tin- ^'ronml latell-nil in ictuin i<>] i livid jimcliaM' snuy or 

j^round rent prr ton and innnrdi ilt hreona s Itiiiih'in'd willi In-jli net i'osts, 
more cspcci.illv wlion lie has to puA id-' intni si md \"V a (■-•nsiderihh' 

pundia^'C Mini 

At a p^l^dla^e j'l ;<'■ "f 1 <Hh) inuk' f>n th' iniiuu^ ii^dil ovta 1 heetaie, 
uliieli has oft'-n liiTii |nid t"i i ismI im . "ii'i'l.-i ihl \ !t ^s i li ui 1 ima i< s in 
thiekness, till' li>t i! l’■sl oi thr ahio o i asr ( i} wuuid t c- iOos tiini) 
marks, and in {^>) 1 I ' 1 ■ Iiuhi .iSI.oiki loatks li tin wholo mound 
ai'o art|uiird, pi ii't's of ''01 Ml 1 o opo, 1 .’,itOO_ iii'l I \' h 1 1 oOi) |* i ks pi a lirrtai (' 
are n«il exu i-'idin o\, putiiuluK !oi i n< ii ihhm' IIom-v.i, m thraioil 
Ln>\orn'dh\ tlie Lfiitial l‘iU"iiii iiiiiiin; iiws i,i .liiii> 'Jl, (wilhlati'r 

addit ion>), 1 > 'p' I I inj’ 1 hi' fi. < d' >i n ul m .n inj In on n . o d t Ik !d n | l o 

Mj. nil'll rs !i l Ml in l <• 111 hi apph. d |o| 111 I it’. || ! I d III! l - I \ on dr-M'l Ip 

t toll of I 111 ’ di'i o \ oi \ ' I I I lot, ill • I III - I , pi, 111 I oi p ii i I sm hi I' M r o| t In* 

mini' Is I'olllpoll, d to plo\ldi' lOliipl, 1 . Il'Ololl |m| ill dallll-O Midl'U'll 

l)\ till' pi opt n \ oi l(^ h, loll 0)11 US as a 11 .iih of siil'lt 1 lain .111 miiiiiiu oi open 

wol kinus 

I'lliihi’i, (In' rusts air i unsnlriaMV iiilliirnr. d by thr ini lln'ilsoi 

Mii^. 1 hr t hiek iirss and ruiidil lull ul sj j at a uf t hr sud <'u \ riin”’ and 
the coal, and luav I'e \ri \ ditlrnni anutilmo as the eual is obtained 
undrr l.i\ uurablo ui utilaxuinaldr euntbt lui.s. sin !i :m b\ upro wui kin^ 
with iiUle sod ru\ I 1 iii^ ur \)\ di I p iiiiniiiLi. jiussibly iiiidii ;^o<al pres¬ 
sure and i)dlu\ uf u.Orr and utbri similar da no. ts.'o p dOT <( ^<‘1 ). 

d'be tart that tiir nrt rusts .d rilldr bluWii ruals p.'i brrtulitre 
\aiV bi'tw rrii and Jh pi r.in br explain'd b\ ibrsr UI ulb '1 \aiia* 
liuns \sbirb }|n\r li'-.m jnr\iuiisly drsmbr'd A\riao.- rundiiioiiH 
eorrrspuini tu about |0 tu Id pf p. i Ina-tulitM' At wuiks wdb int 

mimM'usis ul i(‘SM tban 1<) pt it is not unusnai lu li\ the eliaif^m for 

the erude rual to the brnpirttr lai'toiy at |(» pf 

D. INSTALLATION COSTS OF BRIQUETTE FACTORIES. 

1. iif*i I'll of h^/'iiofl' of to'/s /"/• thf III'‘ Im It o-ol f'lfi I jiihf'nt 

of {( HroiOn-( 'oil/ Jirofih Ih t'oi-lonj irilh Ion jiri s.s« o in I fin, '•ho in hifdr 
drinks, throe coolers du.st-rxtrartion and duHt-liltcrin^' plant, lor an 
output of J1 1).\V. doinrstie or I'J 1).\V. industrial i»rnpnd(es in 24 
working hours. Tin- water eontent of the c-nnlr eoal vanes up to 
60 per cent., wliih* the huildin^^rs are adapt'd lor three urt-prepHratiort 
plants, four driers, six coolers, and four presses 





“^Tlv 


Objects. 


(//) S>‘<nii PI'i li. 

Laiicahhiri' limli'n imcIi hI llfi »[ iin'tira, blirk.-c) iii, willi all ai'ces- 
si.rii'H, iilt'.itii Mlj'‘‘ili^'iil'T, ami lu I’limiilatoi 
Ciillii'UiiK li'iili'i-Ini till' I'liii'IciiM'i wati'i 
OiilU|'Iiiti! lint w.iti'l iliiplnx ti'i'il [iiiiiijia 
(oM-vvali-'i ,, I. 

'I'ntal (n) 


; Total 


Murka. 

4!t,140 

2,200 

4,200 

3,700 

00,240 


(/,) IV'I /':■ li"i<tlin,i /'/.!«( 

Knlaiy lipii'H (liam! ii|'i'iiilnii) tnr liii'innttn .iii'l 
||,r Ill'll. I limiM') ... , ; 

1 2 aiiplily 'iml ..Ill, 1 Iniilliiil mil, an 

j I'Mlhlu'l . . • • • 

1 .hilhii^^ \Mili -I' •' '' 

1 1 tiiir <■« i\ uihl i dill' ♦ !-'\ iit-'l U nil I'l 1' u 1 
Hiunl ('''iivi'V'iis I'll Ini'' > "ill, .will 
i Cliiltm, Mliall Impl'i rs, ali.l ^lliiillii'n 


illi'l I'li.iK (i 111 

1 ^iin.'itli mil 


'I'll 


1 


(, ) 7)../ ,ni,l W.i'/ A.MmiOnii /V.(.i7. 

' .Sli'.ilii l.ililii ilimm iMlIi 32 |il.il.". ami all . ... . 

I lllisl, ixtl.lilnl IMlIl ilnal l■lllll.■^ unllil'i ,|il\ almly l"l’n' 
Ii'lilllallnii l.ll'i'N'''|iloal'">... ■ 

'ri'llll {c) , 


ami -In 


TnUl p) 


(!) sli,d,i> Fill’i ,iiid I)iisl-Kx(i"'-li<'n nijit. 


{,/) c.n.lin'l "11,1 FO’I, y.'ni'M /'/.III/. 

Wniiii I'liiiil'y.ii- lii'lmv III!' ilin m, I" tlic ..lin,2 .iml '■!" 

1111 |'I) 11 I|; 111'- ... I" tin |.m- ' Inn puny linlH" l- 

l>iy I'niilrlrl.llnl U'llll I'lnlm'nlk InWnl 

.\l,l(lll -Inin ,■n..|.'l-, na.Il IMlIi 1 112 ni.i.linp pl.iti - 

Imn li.llln, nlinnl HI. I.ll »"ll', ami I'n'l'm in til"' mil,111 

lOuJU ..••••• 

Tkttal (-/) 


lllli|iintl.' pii'-iH III llm -li'Olinn-l lypn, Wllll I'xpali-lnii i.iUn ge.ir 

.SIm'k nl'pai"- ..|"llin ine- iln'.-l WnllllK innlll'l IS.-.O 

,.„-Hiar,lnnnil iiiniil.1 -inlnm- |iip In 13 M.), S -l..„I ami 4 Ini.n 
St,. el iiiniilil M..lii„i-(at 2-2 ami f.0 M !, 4 -Iml Inns (al 11 M./, 
i; lialil alnel inns- -l.iliip- (al 2U M.), Ultll otlii'l ann.'-niie- . 

Mntin InnilloUi'gutlnls . . ■ • 


1,0'25 

,<.100 
■i,7.a0 
1,300 
6,000 
I'l,000 

30,075 


Hil,OUO 

:.,650 

01,650 


0,000 

2,000 

4,500 


10,370 


6,164 ! 
3,600 


40,024 »' 


'.■t/oill 


Dnulile anctinii slmlno liUn, iilaiit of Znil/.,'.' dealgii, with acceasorioa . i 

Dust I'vtiacUii' amt Imiiii'l (llaasn patent).. 

TotaU/) . 







' BRofa-OT4;t 

sr. ■ ' \ ♦ ' * 





,'*»• i 

1 Oltjoct-i. 

Total Pridk. 


1 (’</) A’rtjftl. 1 M/l^ xNf*i M X 


'2 

Hori»mtAl steam (tliaimter nf cvImkIci - 400 mm fsiioke 

500 mm ) witli j n'tisiuni \al\f fxi ojn'riittiii: iIm "il 



ami tlrj i-io. 

15,400 

I 

Horir(*iiUl ^l«*4m • nh'ine (-''0 mm iliiiu'ttr, JO'^ mm '-fioK,-). tur 


! 

olfvtuo ... 

Tiaiisim'<''i<*ii slrift-*. In-aiiiij:''. 'Iiimii;; hii'"' 'iii'l 

ml ••xirnto!' n-'iu ••iriiii. w.tfrr t, ink's, all non run 

H.tSOO 

1 

'itniftioiijil jiiitt-, -li'-'tmtlil I'oit-, «'(i , iuu| ii-'n il'-.-is 



wimlotsx, slttir-*, t tt 

1 13.400 

j 

Stun ( 1 . 

Iti;', im) 

i 

i 

(‘■>1 i! If'; !■' 

(.’.ist ol’ llo iii't-ill.tli'iii (0 I'.t iciii I'l llii ill 111 »ti <1 iiiiiiiiini 

iir.oi's) 


M )1 



I'nl kl I'nst .•! 1 1)1 nil < h.'tilif'li ll|l|'ll til' < ' 

III fniililimi -TcsI-s ill tiio I'utun I'lliMiiij,!, tmniii.itioii I, iml 

174.400 


fliiinin \' ilimit 

i‘':..0M0 


Kn t li,ni:i ^ iii'l siiii'iiii 1 

1 l.l'OO 


Tul ll ' l"-! Ill 1 ll't ll l.tl lull 

07.’l,400 • 

2. 

/v.'y""/ '1 t'lirh’i'il irifit //ro y xs,’s^ //rr. 

tilin’ llrirt*,'^^ 

two plate cool'Ts. coiiiltiiU'fl i‘\li;Ulst (‘Str.u-tiun, sti-aiii jt;t (‘\liaust<;r 

plant. 

and four sliain i'uilfis t'licli <>f ll.*) si| luftns In-aliu;,; 

siirfaee for 


a maxiimnii oiitimt i>f I'i I'W iniliistiial anil cIcuncHtic [ler 


24 houra. 'I'lii'w,alia ''Diilrnt nf tin'ciudr cauil - "iti |ii'i'. 

'I'lie hIiiiI’Is, rli’\.itniM, anil liaiid riiMva^'iirs an' |ii'i/|iiirliuinal 
that tli' V cindd saiNC a f()Ur-|in'ss plaid, lad in tin- caac id’ aindi an 
C»lari;(.'ini'nr it would first lie neecHsary lo imTraso (lie sizo of the 
boiler house, oven, and press shop to ,a corresponding i xlind 


Meelmnical plant, iindndin;; installation 
Buildines, with fonndation.s and eliiiinic_\ 
Freiehtaee and sundruss 


marks ’ 
12(1,000 „ 
i.yoo'f 


'I'otal 


41,'),000 iiiarka 


- 3. iv'x/ien,se,s Ilf II llriiiiii It'' F'lilnri/ n'llh Jmii' |lrl^■••l"<, Jmir liO/e/ 
firlitrii, fotir plate ciailers, ,seven steam Imilers caidi of 107 wp metres., 
iiwting surfaee, remainder of eipiipment as |ier 2 lor 24 DAV. 

•^Without freightage ; f,(i.r, at Zcitr, hlatieii, 

-I»Ung iato consideration the estimate provideil for the future extension lo 

iant. 

ing to a Biiecial Zeits estimate in 1W. 




mUQUETTES AND BHIQUErj’INU. 


imluHtriiil and doiiic.stic l)rii|uette3 per 24 hours, Wakr content of 
cnule coal = ."iS^por ('(Mit. 

.MachiiiViy and installation .'jOH.dOO marks' 

I’liiildiiif^cs, incirdino l'onii<lations and cliiinney |1S5,00() „ 

Fr(,'iol]la;;i; and H\iuili ics KiJOO „ 


'I’olal 710,1100 marks 

4, (if II ISriiiiii'llr i'liihn-ij irilh '■inn |l|■l"l■', nrrin, tilin' 

ilrirrn, SIX inchiii'd shrll coolri’s, compli'to dust-c\trac(ion plant, two 
lai';;i' liriipirtlr scales, l■(llnpicll'ly ci|ui]ipcd woi'kslio|), live waojjons, 
two priis'ip.il and one liyc lracks, chain ilriMm, mic (diain-conveyor 
hridcc, clc,, for t2 D.W. doincstic liii(|Ucllcs per 24 lioiirs. Water 
content of (he I'ruilc coal - .77 per cent. (max.). 

Maidnnery and inslallation l,2HhOno marks" 

llmldniys, Imdndin^ fonnd.ations and clumney f.'ilOOO 

l''rci;;lit and snmli les 40,000 

'Total I to.000 marks 


,7. t'li'l' i>l II 1) ri ij 111 11 1 ' f'liilm'il ti'illi hi'ilii j^l'l■''l', intii'l'in lilln' 
(/;m/s, twelve imdim il shelf coolers, coinhincil exhaust dust e.xtractnr, 
Ikdh liller jilaiit for inli inal dust exlraidion, laventy-two steam boilers 
ciudi of ll.'iMi met res heatine surface, four steam eiieines for electric 
liehtine and dri\ine the (diain tra(d<.s, two liehtine dynamos, (diain 
cim\evor-ei|iiipnien|, with hndye repair shop, foiee oiinipmeid, etc., 
tor an output up to 7(1 D.W. doiueslie In iipiettes per 24 limir.s. 


.Maidiineiw 

F.iplipiuenl (li pel cent, id I !l70,o00 marks) 
I’luildinys with foundations and idiimney 
Krei,i;ht and sundries 


1,070,dot) marks-'' 
II,S,200 
.■)(ir),ooo „ 

5(i,.')00 ■ „ 


'Total 


2,710,000 marks 


From tbesi- siimmaiies and the i-osts of the Hobert liriipiette factory 
dealt with on p. .'lO.') it appears that the cost of a plant varies between 
180,000 and 200,000 marks per bi-ic|Uetle press aecordinn to the dis¬ 
position and special ei|ni[iment of the factory. In the Khine district 
the. cost of installation is taken as between 200,000 and 2.50,000 marks 
per briipiette iiress, which stanils in fair agreement with the above. 

' Atw'Duliiig to fi Zeii/ •■[•oci.il e^'lnnatt* m lOob*. 

- At'cortliiig tf a Znt/. j^peciul tolunaie m i008. 

Aocordiug lo tlie Ma^cliiutmfalu ik BnokiUi estiiuate in 1900. . 



ECOXdMirs (IK tiR<>w\-(X)Ai. mii(,it'fxrix(). 


57.% 


Tho (‘xccssivf Mim in .'vtimatt' I i.- I’.'r liy 1h.' fiK’t 

tluit provisions haw hri'u niailr lor .1 riituio .■iil.o ynn. nl t.> a foiir- 
pruss plant. 

(.'ons('.|iii‘ntl_v, the .'lists of install,It I'Hi ol hi#\Miioal hi 1.incite 
factories arc rcl.iliwly liiuh 


E. COSTS OF PRODUCTION 

i ,V. / II’o/-'mc| f.s/s liii' :i H\.>|'i.s, hi i.|iii It,' l.iil.'ix I ill 11 inn no 
l'2l)\\’ hi ii|n.i|t.'s III 2 I hmiis "i0')(2'i- I 2 il>\\ m, iiil hK' 



I I i;f- !• sl ' II III' I liij'ihl il I' II I ! I: ■ U' I: i'' ’ . ' 

’ I u(i 11 ', r> pi I - lit • 1 ; U " M 

I ].| ] , 1 , , I I > tV .1 M 

i'lj l,i'|u; M'. :i u iKi' t| { ■ . 

I p I . W|I I I -It O' ) \| VI 

J ( mill l.i.iuu -• i!s 

I.' I ..! 1.11.' I' r ' 1' I 

i;ni).i :j 


M \i 



(hi 

I 0 


I'! |ll Jill llti'lil ll , ' n I 

, .i. Klllpl"\ t'< '' W Ipi • j ' I J1 i 'I, 
' '1 • npiii' 111 - ii'l iM - ■ . ll t' 

-l.nll.T 

1 li'll h IliM\ I 1 i' 



- i'l-s- 'Ml h 
1 l’\ IImIi' 1 t In' I ’■ III'' 

1 -J\ .'itlt-r.'I Im in, .h'i 1 - 

:l 'f i 11 t‘ t I. : .] ' • . ■ n V| 


1 . 1 ,Ill'll. til, , 'I illl'l.' I'll ■ 

!{' p.lU !■ I'l l' ii. • ' (li'i >' i ’ 




i" 


I 

0 ' 
" ! , 


i'Voiii tills it appi.iis Ih.il tin .. u.,ihiii^ ni-l, .iinoiiiil In 7 0 

iitarks per tciii 01 V'l in.iiKs p. i 1' W 'il hiiijUiiti' I In- liyiircH 
COrrcsponil approviinatcly to a\‘iarti \ioil.iii;: I h. 11 iiiar;iiit nilc in 
principally ilctciluiiicii hy the costs ot tin ciitil- liiown coal a fact 
shown more clearly in Tahic I In low 

ConseijUentlV, the costs of co.il anionnt to hctwci-n •i-’ anil 70 jiei 
cent, of the total uorkiiic costs, m. that there .s cc i v cncoiiiacenient 
for the briiiuotte factory to olitaiii its coal as chcaiily as possihlc and 
to bo a.s economical as jstssihlc in its use (sec jip. .)(i7 .lOH) 

• Kstiinati; N'* - h ii-C'l ni ihi; .tlMit r 
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Tabi.k I, 


r 



1 Cost of ttie Cruilo Itrowii Cftal ]H‘r Hectolitre, 

10 Pf. 

12'5 Pf. 

16 PC, 



M. 

.\I. 

M. 

< * 

' 'M;'V 

Cost of coal {36 111.) per ton of bri<|uettes 

3-(i0 

4-60 

6-40 

7-20 

Not 'working co.sts jfor ton of Im'iuettcs 

O’CO 

7-60 

8-40 

lO'ga *f 

The inamd'acturing ciwts are nhtained 

from the net working C08t4 

simply by subtracting the costs of the hrhmetting 

coal. 

In this way is. 

obtained:— 

'I’Ain.K II. 

1 Cost ol CiihIo ('oal pi-i lloctolitM*. 

10 Pf j 

12 -S Pf. 

15 IT. 

je', 

20 Pf. 

— 

M. 

.\l. 

M. 

M. 

Manuliirliiiing costs pn ton l»ii'jui‘tti's, incliisuf'ot 

1 interest anil li'iuidiition . . . . 

1 -30 

4-iiO 

4-80 

6-40 

i Mamifaetnting costs pci ton l'in|iieltcs ajmit fioin 
' inleiest ttin'lt'|Unl<itioii ... 

'j’oo ! 

'1 UO 

3 20 

3-80 


Ill the aliovi', I'xaiiipli' there i.s an item of 0!IH mark per ton as 
wages for a stall' of tliirty-l'oiir men, wliieli i.s ah.solutely essential, and, 
particularly at the rate of wages paid at the present time in the Rliina 
district 

II' tin: wayes per shift are, for exiuiiple, t! marks and I S marks (instead 
of 3Ti and 'J'h marks), and the salaries 17") marks (instead nf tMlf) marks), the, 
total wayos are diminished to (i d mark jier ton of hrii[nettes, represontlng, 
a rediietion ol l.S jif, 


('onsiderahle economies in wages m.ay he ell'eided hy comsidernbly: 
enlarging the plant and increasing thi' prodnetion of l)rii|uettcs, since; 
the ciijiahilities of the staff and workmen are utilised to a far greater 
extent. 

Obviously, a rigid economy is desired in the matorial.s .so long 00 , 
no disadvantage arises to the moving parts and machinery thercbyir 
such as would he the case hj’ the application of a cheap .interio^ 
lubricating oil, which easilv hecome.s acid and has a very deleterieniis 
clicct on the life of the machine The value of an efficient method .^ 
oil removal from the steam, which at the .same time provides as compIjs% 
■;a recovery as possible with subseijnent use of the cylinder Inbrl^t^B 
-’oil, boa already been shown on p. 307. " 

Staff of a Twdrc-lhrxn Fudorij—A twelve-press factor| 

' liOWer Lausitz, with a daily output of about seven 
two-press factory employing 34 





'i'KCOJfOMI^ pP BBOWN-COAL BRIQrSTrim 




i| only '3'7 times that of tlio previous cnsi'. 'J'lm staft’ is dis%' 


fettibut^ soiiiewluit as follows 






Oily ftin! Nij’lil ShiltN 


4 I («) Wet [»r<‘jMiraii()ji — 

r '1 M«iff coal 

'y j 18 oUkt wtiiknicM 

■ ] 2 t'ort-un II. 

] W 1^0' I'lt'lunaiMii • — 

•; 4 oven lillci-. Ill i!i*' 

1 . Cn.’ll 

■ 6 o\ cn .il (I'H'i lilt'' 

‘iooolii I'W n-l.uil' 

2 \i'U III cMiiv \ "i .il 
ti'iiiluiil' 

2 fcifllicli, 

{i‘) i*rons lioii>i' . - 

12 is 

4 juc'.s 'lie (lit- IS 


I - pHiil-i hi...-- 
1 I -'ll tlli- Is 
(5 s[. kiIs 
J l..-|.‘|s 
1 ill). I sl,-k<'| 

( • Tli;;!!,-' l<. 'Ill 

li i-UlMI' il I- ll'l 111 
( 111' I iiyu.' ' i’ 

I In J.ow. l In.ll I 
, / Iv- ]• III -!li |- 

1 l'il> 111 til 

2 I'l Ill'll I 

I Ill.illlMii 


0 A-l-litS'in.'ii. 


lo'll.llli- 

01\ '111!! '10 M.niifn 

lll'l \ ii'itllK. 

N I, 11! slilll 20 li'UiliTls 
■ 11 )<i \• iiM Ilf agp. 

I>.1\ aini hlLitl! sllllts — 

2 i"i 'iiiMiiw ilnu'is 
2 si •pii.i 
2 [i iiiiiiii’ l"i I III- Il 

1 Iiiiiir I'r |i. I |i.| It inailll^l' 
ll;.' <||'| Il Iti'ikiii:; aiiil llu* 
I'l i jiii III 11< li'i) 


Tin* oiis,ts 'll’ ic[i;ins iiti'I I pait''. ['.u I icnh'11 y l'>r tin.* 

fjtoiiin talilf woim cuni • \ni puss dies, aiid siaiiijs, must l>e 

,■ limited as inU(*)i as p'isviMe 1,^ law lul li'lv wnikm^. sci'dimi nl tlio 
most suitable tiialt rials t’-'i I lir pai I s suliirried to w eai. siipn ioi met iuHls, 
and Iiy eat ly iiii; out i lie ri-p.m \\oi k .')!< i 11 \ rl \ tc mi pare pp :{S I, Ola [OlJ, 

‘ 423-4'24-, 4-1-!■ ami 111) >t ■'><[.) Tim total mai'-i lal i-'ists aie then 

l‘odue(‘d Ixdnw th-' ‘ ll'l'.' 'stimal's in not a l’<'U woiks. 

For the i-'ists'll’ dust '\tr etioii si'- pp Alt .'i I *) and -ej I 

TI. Tiihi! X<f r-ts/s Tla-iv aie still t'l h'' add'd to llm woikiii^^ 

costs 

'. ^ 6. The works share 'it the m'm ral - latl '4 tli'- la i<pi' tte laetoiy. 

,7. Till'shat 'Mil'(he 0 '‘tieiai en-^ts j manam‘m'’iit m ia tal mana;^eim‘nt 

- ratoK ami taxes cte ) whmh I'all to lla- hmtoiy. 

\ K the i\inouiits ha 0 and 7 C'lmhiiird (lor tlm above two-pruKi 
"fflctory) l)e taken as 0 oO mm k, whieh is on tie' hieli si'le. the total ne 
i^cpsfcs i>cr ton ol' l>ri<jueftes W'trks out at. 7 oO-kOoO -SltO marks. 

Table III. below shows ih* relation h'dw'en the total net eo.slH am 
xtba.Cru(le coni costs oivcii in 'I'.ililr 1 , otlii-r i'aclois bi.'in:; ri|iml. 


T*iiik hi. 


Cost of Crude- I’.rouii Cnal I'i'i Id 



ir ton of IriiiuotUiH 

-I>.W. 


10 I'f 

: I'i 5 ri. 

16 I’f. 

20 I’f, 

i 

M 

.M, 

-M. 

1- 

M, 

7 10 

1 8-00 ; 

8-90 

1070 

71 

1 80 ! 

89 

107 



BRIQUETTES AND BRIQUETTINU. 


‘ Thow^ rofcr to ii small plant which had not been placed in 

a favoucahle ])()siti<in at the befjinninj,', and which only pei’mitted of 
moderate proiits under conditions of low coal costs and high selling 
prices for l)ri(|uett( s. Large, wcll-eipiipped hrii|uett(t factories working 
economically can produci; hrii|Ucttes at about Go marks per D.W., 
particularly if they have a siipply of very cheap coal. 


F. INCOME AND PROFITS, 

The income and protils of a brii|Uctte factory are obviously dependent 
in thi^ highest degree on the; selling price. 

In the vai'ious brown-coal disti'icts ol (lermanyby lar the greater 
proportion of tin' works have combined sooner or later to form bri- 
(|Uotte,-selling syndicates with the object of .selling the whole of their 
outputs at (M'rtain fixed prices perD.W. (10 tons) l.o.r. at tin- nearest 
stations, \v’'h certain variations for (liU'ei'enei's in (|uality and Ireightage. 

From 11)00 to 1000 the prices generally amounted to 

In the lirown-coal district ol (,'entral (iermany, Ix'twceii 82 
and !l'2 marks per D.W. 

In tin' brown co.al district ol the llhiiu', bi tweon *S,5 and 105 
marks jier D.W, 

l'’r(im 1007 to 1008 the largo commercial prices xarieil - 

For domestic briquettes, betwicn about 0.7 and 108 marks per 
D.W. 

For industrial briquettes (cubes and nuts) between about 8-5 
and 0.7 null ks per D.W . 

'I'tns reiisiileiMlile illU'eieiiee ill price is liiimolit atimit liy llie fuel Unit the 
iinbi.st ri.tl luiqiieltcs ale in.'nle lieiii Cal siititccteil to much Ics.s drying, 
ri'ipnriiic less steam, and not luakiiig so aic.it a dom.nid on the hnilei- 
Further, as conqi.ocd ailli doim'stic tiiiqiicttcs, the nidusliiat ciihes and nuts 
are enahlcd to make nmcli tetter use of the section of the [ircs.s mould. 

At an a\ erage selling price of 100 marks per D.W. domestic briquettes, 

and a net cost of . HO ,. „ „ 

the prolit amounts to . . 20 marks per D.W. domestic briquettes, 

so that a yearly production of HOOx 12 = 3600 D.W'. provides a net 
profit of 72,000 marks, which i.s ecjual to 16 per cent, on the coats of 
installation (lln.OOO marks), and which, moreover, has been made for 
about G'2 years. 

W'ith crude coal costing 15 pf. per hectolitre and net costs of 89 



^ 'A ■'!?>■ '■'> 

bri()iistt<^ (Table III.), the j)ro<U« wontd fait to y 
per ©.tv., or 39,(K)0 marks yearly, but still protiiliiij' -a yield oi 
^l;|6 per <»nt. • 

On the other baud, larj;e llniitisliiii" workM with net losts at al)OUt 
65 marks and a .selling pi i(i‘ of 100 inai ks pei init ol^inakiiif; a profit ol 
'.about 35 marks per 1)\V wliieh. for exanipli' in a'r\en press liu Uiry 
,.with a yearly output of oOx llo x I- loOdO i) W and costiiie alsail 
, 1,575,000 marks, makes a yeail\ ineonie ol aUait .lioOdd marks,and 
*providas a prolit of about 33 pei cent 

Prominent notice' sliould be ei\rn to the lad lliat u: timou 

such firms have always applied ipiiii'coiisidei.ilili' piopoiimns ol their 
.yearly profits to the welfaie of then employees ami to dlier iiselul 
objects. 



SW,TI()N Xll. 

STATISTICS. APPLICATION OF BROWN COAL 
BRIQUETTES. 

A. STATISTICS OF BROWN COAL BRIQUETTING. 

Exil.Ar.sTiVK si.adsticN of lnown-coal laiijiicttrs .similar (o liarsc aiven 
1(11'pit-cdal laiipu'l tcs in I’arl I,, [i. 2li.’)(/ , will iiul. lie j,(i\ i‘ii lioro, 
since tliev iia\'e already been dealt with ver\' exliansti\ely in several 

I' ' , ■ ‘ 

recent piihlicai inns,' especially as cmici'rns the twn most iTn|i(irtant 
districts, viz the Haile .Minina ('(anmission district and the linnn 
Minine ('onnnission district., particularly the l’>i idil I'likel iMinina 
reaiiin, which has heen di\ ided niln the M.'ist and West ('ohiaiie districts 
since IttOM. 'I'lie ailtlmr liiiiils hiiiiseH' theiehire In a few iiiipia'tant 
liaiires and re\ lews 


I (Ikhmw l'’,Mi‘ini: 

Itel'erence slimild lirst he made tn the tahle “Coal Siijiplies and 
Hriipiette I'rodiiclimi of the Cerman I'aiipire in the years ItKII to 11)07,” 
contained on pp, vi vii of the liitrodnction to this hook, and also to 
fifj. i (diagrams, etc.). 

The lieiires in the cohimn “ Bri'piettes and Wel-Cc^mpre.ssed Blocks” 

' wtM'k", Ihi dciit^h' Hi'iiniliiht' nindusli if\ llMiT, 111 KcoiiniiiK's Section, 

hy S. Heiscrt, \> II.’) tt ,sy-/ . further, 11 M.iiuSeetHHi, “Die iiiecli.ini'i.'lie Aufhercitung 
tier Hraunkolile,'’ liv I’lcliter, j> (ilt U .<(<i Pic Pntwh'Llintij dei Pui/u^chen Uraun- 
kohletMiidH^iinf iii'd ihie P-ii>utunij fur dtc }{iiush><i/idi 11 dir iiYdlichtn uud 

sudlvhiu Pt'iiUrhlai/d, liy H. K linker {*5lnrkauf, Ivshfii, Xo.s. .'J-l to3S). See also 
Z.f.d Pfrii11.-, ii S‘ll’<fi'iii I’r , Slali>tie.s part Jahrhuch dfinPutscheri J^raun- 
kohleii-y Stfinhohlru-und Kdli-lndiidw (puhlislidl hy Wilhelm Knapp, Halle a. S.) 
conlain.'s a hat of the (leimau hmuii coal ami coal juts, ua.L-coinprcssion and britpietU 
factone.s, etc., with data legarding pro<luctioii, working arrangeincuta, and inatalla* 
tion, as well A'j the adtlrcs^os of the director.'' and olTiciaU— Kalemler jur KohUur 
interessentfff (Dresden, Gerhard Kuhtmnnn); KVn;.- mid l{uUenkalruder Q. 

Ilai'tlcker); ,hthrhuch f. d. Perif • u H H’fxn in Kijr. Sachsen (Fredierg); NacJirtchUn 
fiir llandel viid Indastiie. 
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STATISTICS. APPIJCATIO.V OK nROWN-COAL niiS^^LTETTES. 'iTO 

e • * * 

refei' exclusively to brown-coal bi'i(|Uctt<'s [iroili.i-.'il in the lliiyc, 

Ho.s.-'ia, Saclisen-Altenlx'ro, lUunswiek ^li.slriets, anil*\« r\’ larjjely to 
brown-coal brii|ueltes with consideraMy lexs w'vt-eonijac.sMt' bliH'ks in 
the Bonn district I'lio de\elopnfl-nt of tic blown eo.il Ini'|iirtlini; in 
the two main distncis ll.illi'and Bonn c df inctod ili.miaiiunatiealiy in 
by. 2IW, which showK .it ,i ylinicc tic rtioi luoiw '-t. ady iicreaM' ol' 
briijiiette |iiddiiction tind til tic ''.me line yotes (lie niniiU i ol jiiesHe.s. 
In tic lltille dl^lli^t e- shown lie dnisen inlo lie I'l ant toi I a O, 
(including tic Bowei Linsit/. W'i'st and l■'„ls| (■oiihns disiicisi .anil 
Mer.sehiiro A iVw lA.iiniilrs follow 

I lli'i (j lo I h it'J n' lit' 11'111 < M ‘ It t ii'i I <> tti lit t ‘It 11''I r'• ' ! It IIH III 
Of tic Bilal s.ih s ol lirow n ooal dli 07 I 'J‘0 ions in I hr dis| i n i i|wi ino 
lilOti - 

doits III! rrlll W .Is sold .Is I I ndr ( oal, 

4-d 7d w ol ki d lip I o 111 n|U. 11 1 '- 

1711 , W rt pi .■ ... I I I ill II k . 

:! I 2 , III dis| ill.il mil plaiil . 

20 tf II I'll loi II'iiil;. .mil a sm.ill ipi.iiitili (270 

1 1 Ills) w ,is w III ki 1 1 tip to h.ani I pi r.si i| hlork s 


' B| till 'l\ "I 

: Mijuiiti- 


I ml ti.. .| j.ci t..|i . I 



N i|iiil” 1 
I 

I'l. .. 


\V. ! . T 
( 111! |ii|l 



Kriiuk:"!! 1 

Mt'rs-cl.'ti ; 

.. 

Wh.,li. K'lil. .Ii-i|.. I 



!<'li I 0 , 11 - l"|)K. 


oi Mri 


Oonci'i nine tic si/r of tic iiidnsi I y, I hr \ ai lolls lai loi irs piodicnl - 

1 works (Olai.i) with 21 pirssrs m Ihnr larloiirs, o\ri dOO.OOO 
tons (dd4,2.'i2 tolls I 

li works each with 10 to It prrssrs m olc oi two farlol irs, hrt werii 
200,000 and 200,000 tons 

14 works each with 7 to I:! pirssrs, hot wmi 100,000 and 200 000 Bum. 


36 „ 

4 „ 0 

')0,000 „ 

100,000 

22 ., 


„ 2.5,000 „ 

,50,000 

18 „ 


10,000 „ 

25,000 

10 „ 


below 10,001) tons. 
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Thusintftofls 



Fio. 2;^S,•-Diaj'iain# showing th*- dcvi'lcjuueiit vi the bii'Wii-coal briquette product 
nf Ibillp rtii'l U'Uiu iinmiig districts iii tho yeais 1890 to 1907 and 1899 to It 
respwtiM'ly. 






Ai-PIJCATION OV !*OWWWii7‘ratlQl’KTTKi- 

The raaxiiiiuni avernii^i ()uti>ut por proas in the, your l!K)(f wasv 
attained by the Hoyo [lit (Annjiluitte) Wost ('oUhn-i di-'liii:!, witlil 
23,878 tons. The priiiei)ial uionsjif sjilo woio -lltuinlonluny; prnvinCO 
(aboye all, llerlin), kinodimi nl Suxcmy (ulmvo sll^ I ti t mIoii), province' 
of'Saxony, and tho ’I'lmnnoiun Stairs 


2 . Iir{qn4tliti;i in tl”- Ilrniil (hil.i I Mnnu'i lh<lrtil. 


■5 

1 


r-.| t’ ll' nf ( i lid. ( 

■>ix\ 

Yo.ir. 

t 1 l.il< 1 toll 

H' -.1' 

1, 1 oi !• I'l .. nil 

1 . t Ii.t' III it 

11)06 

1907 

t,)ll- 

I'.r.ji.j.!: 

11.on."'! 

-'M 

1 1 .. 

] 1 ( -j 

■\ j ' h < III t. ' ‘ 1 

[0 1. . iM ’iV'- 'd 
'.iinplv 

•u ; 

:n < 

Yeiu. 

,, N'rn’e 1 

Itll^uHh ,,, 

i"ii |,^ ^ 

\t. in . 

^ ■ all’. ' ‘.n 
}1'11 <0 * 

I’l. 

It. 

ri...!i|. (i.ai 

i.|U' It- >i!< s 

ill 11n* 

' ('..initiy. 

190»! 

1 1907 

•J. JO.Sjls Jill 

2,9o7,;Mr '■! 

1 

1 

IJ,.'''!. 

.,s 1 ;h. 

I-IIV 

-'1 , I/.'..720 

1'*'.1,090 


uf ll„ llr.qn.ll, SnI,. I„ n.nln.,,,^, ,,, /', ,, M(/.n/o« 
o! ll" I'l'f'd l!(i‘Irxii'l 


( About 60 per cent, of the total sale of ljtii|Uoltob in tiennany wont 
portion oi tho Rhine province to tho left of tho Rhine, abo)»t 
^]p(S^;Swnts,^to .the right of the Rhine, while the remainder went t^ 
^,qt^^!N.,W.*iblerrniin Provinces and States and to Aluace-liorraine, 
^^^^pj(ah‘]?atoinate, *nd S. Germany. 



jiH2 imUiUETTES AKI> URIQUE'n'INC!. 


■!. liiu’ieii} of llif of lir(jii!'ii-Void liriqiudtcK (iududiiti/ 

Wd-Couijiirn-ii-d llloiiLf) in llie liirinan Kntpirc (Inri'iKj 1907 .* 


Dihlnot. 

I’lodiictioii Ilf 
l>lowii-(J(ial 
I'.nnuottfs and 
Wet-Coni- 

[ircssi-d I'liicks 

Xunihet (if 
liiiiiUfllc 
IhcssDs in 
1000 or 1907. 

rniicijKd Districts 

Ol Aiotis foiicerned. 


,\. I'la 




tuns 



Uiillo Mining < ‘oiiiiiiis^iujj . 

7,70'J,dr»8 

hlii 

Kii't mid W'oxt ('otthiis, 

I’oiih ,, 



Ma;^'d.d»ing, IlcilhersUidt, 
K.ist ,uid West Ifalli', 
Kinlchfii, N’.uuiiliiirg, Zcitz.. 

3,on, ■nil 

207 

llllllll I'lll.cl 

l>iosl;iii ,, ,, 

■JOH, ’,(>.{ 


O.illll/. 

dausllial ,, ,, 

8V.5'0‘J 

11 

llmiiHiiCl ,uid Kasxi 1. 

'I’liltll lol .ill I'nisxl.L 

!i,o:iii,r.o7 

.lllDlll 7H 1 



li Ol Uhl: Oi l 

M \ N Sr \ 11 


Saxon Ailliriil'iiii; 

7';7,'3jr« 

13 

M' ll'i ]\\ M /. 

I^MIIISWH’U . 

407,S.MU ! 

20 

Ilchlistrdl 

Kiiij.;<loni <>( Sa\iiiiv 

tOl.U'iS 

2'; 

l-i'ili/ig iniiif iii«.|icctor’s 
disl 1 K'l, .iluiiit 00 jM’i cent. 

Alilialt 


13 

Dicsdcii iiiUH' ins|H‘t.t(ir’s 
disttin, /ilniul 10 |ic| cent. 

(liainl Duchy nl llt'.ic 

(Ti.-Mf. 

4 


1.^37,Oh! 

.iioiii in 


(iltllld l.ot.il |<I| tlir I'lll|i)li-, 

!'3,S‘'U,r!l 

S9h 


wuni III K mill H 

1 


or llii.s j^r.iiul liitiil it. is cstim.'itrd ii|ipi c]\iin,Urly tli.it 12,!i0(),()00 
tons lu'i' l)i'i(|Ucl(c‘S .'uiil tile rciiLaiiiili'i' \M'(-coiii[in',ssr(l bloclis, .since the 
proiliiclion ol' (he latter in the previous year (lOOti) anioinitod to 
.')8d,'229 tons. A.ssinnino that tliv axia.-ij^e sidiiii” price ol’ liriiiuettes 
diirine 1907 was 9 .'i marks per Ion,'the value of the total output ol' 
hrown-eoal liriipiettes works out to I lO.X.'jO.OOO marks. 

lieisert ■'has puhlished a eompndiensixe list ol the various (iernian 
brown-coal .syndicates and lirii|Uette-selline aeeneics. 

* .\rroi(lnif 4 lo l>i n|'irl tc |uodin'tioii ni Xt'diiu-hUii fui Ihonkl a/at l/i<tii4ni'. ' 

• See tlio liilik's uii till' ilcvoleiJiiK'iiN ni llu! pnrc' at InmuolK"' ni tlic puliliiationo 
el JWmerl iind lleter lalol im |>. .a7.s 

■' “Dir Kurtrllr in ilrr Itv.iunkelili'iiniiliistnc.” Z lUaunLAle^ vii, 1!HI8, No. 24. 







STATISTICX. ,\rri,ICATI(1N’ ok lllinwx-c oaI. imii,>t'K1TKs. 


.>S'^ 


-!•. liroli'll’i full Ifyitllh ffi' I III iri>i't< il I(il I'jilil't-' iiil'imfll 

h m jn I'l’ I n ffn i/> <1 r I 


lin|M)rtr<i IV'III! Au^tnn HuiiLrayv :>Ss,si i-mv 

Kxportrd to — 

lif'llaiul '1'2 1,1 sr> 

Su'it/.orlaiid 

Fj'juhh- M I 

Aiisliia lluii-.ti \ i:> 

I )'*niiiai k ’> 1 :!7 


T.’i.il 1 - 17 .s 7 n tons 

T) (\< nf l{r>'j>i‘' n (i ri r /i-./ In iIk \i,ii r'<i7 I'.t'ilin 
an<l its sukiirl's H'-r-l 177l<Mj(nnv l>ia|ii<it.- ‘-jii.il t" I'll {km rrnt. 
ol’ its l'*(al lu« 1 !• <]UU« iii< iit-^ l'.\ t.ii tlh m-.iiit |i<>iih.n *>1 iln' 
hriijiirtl*--' wric n| I'l "Mmn tin- Mtiiaiii'l'i W' l- m 1 Savon 

inanulactuin 


II \i M i;i \ 


III 11*0(1 AU'-tM i |noVurt'tl ,1 t< >1 .il < il ' I ti7 7 1 I I''ll - «ti III o\\ n roal 

an»l only I H* J20 (. .ii--ol lnow n < "il lui-jii-U'-' Im\iii_: ,i Hhiii'\ valui' 

of ki 

Tin- I'M'U II (-"'Os "I ill' 'll M"i It \ \ ii't n 111 ’•■1,10 • ‘ !ii"ir '''■[)•( I ill\ t liusn 

of till- j'HM' ijo! m 1 O'- ' 11 . I it \ W 0 .lit- ii.i n' ' .ni">i, ol ( 111 niih ton vi-ry 
slioln *'\n-nt, li il I ■ ,ii i \ I" I ii poiii t r <1 1 , 11 ? oil I . 1 ,. l.ii'i ii' ! ( 'I w If koiit 

l)tr it'i of I liiii'ii 1 .Ui'l On- \oiilO 1, ||.I< I ilio lui jii.'tt, , ii,o <|i o llll'jnrt- 

on ' li'- ( l.'l lii.ili I'MIii H'lr li i - 1 h .-ii 111 o],i M? loll fo| 1 |o||o t Iiijr ,it KolllJ^h 

bci'i; a lv.r'i n '1 .t f' \\ ot ill I |,1 H < 'v |io".'v’iinr O' |>o-.ii ^ oi iuoh- , n t by liTowu 

coals, 11 ' li'-i in wal' i 

Ai-C'iniiii;.' to \ ti"' l\.u')!iii'' iiiiti' ol til. I’l ijin-f'I' llit I'onk at 

Kr/cnm .(Ii has poiflmi'l l>n|ii'ili> I'lo?; \ -o.ii.r Imi'lnrf power 

and hviTfoscopK-iialnri' is iitijoitol to f!i’ '-oil l'\ . spi;, i.il .ipioifitus (f.u-lory 
socrot) altatln-'l lo th*- pie-x- mouM 

I'or a drsiTlp'loll ‘'f tin- pioi,-' ol tnakiii;.' tli'- "o i ill'''! Kouiiia/it'- I'll 
ipicltcM from lirou II (o.d'-"k' (K.iniiia/it; n \^^■-.'•ltl, I'.oh. im i, o-o p (i|s 


111 O'lMI.H ('i)l N'rkir.s 

In other countries, ov<*ii such as inim; la'own eojils in lar^o (juan- 
titicf), l)ri(|uetting, if it is ciiniod out at all, is still in its inlancy ami 

* ’ For the coinjiositioii of I’wdiemmii brown oKih, m-c ]»]*. '.¥)()- IfOl 

* Anfl)ereitung Bnkotlit-nnig imd ViMkoknng der h'llu'iisdioti Braitiikoblen,” 
Z BraunbihU, vii,, li>0H, No. 3, p. 30. 
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not vvvy extctiHivu—such as, for example, in the United Wtat<*,* portico- 
larly in California ami 'I'exas. Hero, liowever, as in AuHtriay"fte 
trouble ajipears to be that the brown coals can 'only lie suKcessfullj^ 
briipietted by the '’se of a bond (cliielly asphalt pitch, a cheap 
from the Californian jietisjleuin industry). ' 

Since, however, the ;;lobe contains a nninbi'r of depo.sits of eart'hy. 
brown coats eapabli- of la ii|nettini; some of which are very cxtonsiVjS 
and are hardly opiaied up at .all at pre.'sent, the future of brown-coal 
bri(|Uettine woulil appear to be; very [rroini.sini; 


B. APPLICATION OF BROWN COAL BRIQUETTES. 

I (llvS'KIt.VL. 


'lire eonlinrial tar^^e ineiT'.rse in Hie appliealion of bi'own-coal bl'i- 
(|Ui;tti'N is line, not so miieli to the inci'e.ised Use of fnel, as to their 
•special ])iT)per(ies and ai|\anlapes (ef. .Section 11., p. 2H.) ri .svy^.), and tch 
the elloits ol the \ai ioiis works anil .surdieates to place these odvan- 
tupes over' lire luels(pil coals, lloheiiiian brown coals, wood,etc.)already 
in the market, in Ihi’ii- projiei' lipht , to lind and cultivate new spheres 
ol usi', as well as to ai ianpe .and lacilitate the maintenance of a regular 
.supply ol liriipietles at as low a pr ice as possible even to the furthest 
removed eiislomei's 

thie ol the most, imjior't.iiit laetoi's with r'ep.ii'd to domestic bris 
iplettes is the siippoii ol lii ms inakinp special l)iii|Uette ovens or 
tili'iiaces. In the Hhine distr ict this is eH'ccted in a N eiy suiblble 
niannei' by the t'ologiie liiiipiette .Selliiip .'V.peney by means of the 
tollowing nie.i.siiies 


I. 'riinnim;h iioeslie.itKiii (lienlmp expei miuiit.s, etc., cm ried out scientitl^ 
ally) of tire \ariiMis sxvtetiis ol furnaces, anil terlmical aijrice as to the re^ 
tnoval of all tlit' oli.seneil defects 

k I .irtieipalion in the nie.isiires .ulopted for aihertrsinp and poptlltuismfie 
thi.sc hriijiiette fmnaei's wliieli ha\e p.issed Hie tests 

d. I’nrelmse of larpe ipmnlities of siieli appruxed fiiriiaee.s for supply^' 
users of brupu'ltes al or below the net cost price ^ 

Ihe e(]ually important iustniction of the customers into the corr 
treatment of bri(|ueltt‘s is also undertaken by the .same agency^ 

f. Jfy jiriuted circulars pivuig dolailod instructions on the use ,0f-do 
brujuettes as well as on the seiui*stouo.s, cubes, nuts, etc., whioh 
tlie various hraiichcs of industry, r . ' ' 

* }ii-vumthly UnlUUn oj tlw Aitn'imin Jnstftute of Afittiw 19 

■p{>. 789-828. • i-._ 
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2. V^tJally, by moain of leoliiros enmoutuif: from tin sviiiliraU' mid jjivtfi 
jdiy ctiiiiueers, mtistor linkers, eti'. 

'”*''^3. By ^inemu! of free-beatino i xiienmeiils nuri^il out by i'\|a('rts in tbo 
of pro»ix;ctive ciistomern. 

W'-S. > 

■ -r'. All those tecliiiical !i|i]iliaiH-i s w hu-h otti i't a cbi'aia-iiiiio <it prodtlc-- 


jtidn, loading,or traiis|Kirt of bri<nii tirs are ol oiuat iiillui iu'e in inerens- , 
sing the sales, 

■ Attention imi.st first !»■ callrd t.i (br rnuiiiiuy in waoes to be ^ 
: felibeted by oeneral introilin-tlon of (he niriliml ol " rlintr loading of 
' domoatic l)rii|nettrs (srr |i .’riT), lintlin to llo- iitihsatioii of the , 
cheap' ship freiolitaoe wlic-iloi i |iosmIpI.' (i's[n'( ially on tlu‘ llliine), and 
also to the. erection of llic nni-ss;ir\ lomlioo ,iiid unli'adino ai'jiliaiiees 


such as those at Wcssclino on tbc llhiiu' .aii'l at Klicinunlialcii near 
Mannhoiiti. 


Ill \\ t'l 11 till’ lti h j in 11 *'•> II (■ 'll*' 1 11 "III I In litilw.i' 

iutiO trough"pt unii' .it ilm liuKuin, with It .tt" lilU't tlio 
various craiit*.'* ((Mi'Ii havinir a < "I lot) luii-- m ii n li"iii>) lui loui'iitig 

‘^hrougii o[>oiutigH Jill" iln‘ litiiti (iisiitli\ ■''OO I" 'MMi, .imi in'fawioiially 

1500 Whs), w1h*U‘ iIh' Inujinlnc iluiu}'*'! uitli "til\ al""il - l»'i‘ 
lir^jakages. 

AtHI»fniau,"ii.iln;,;rst"i,iL'- I'Ml.m,-. u .jitiM >1 t'\ lit' Uil'HinltO 

' Sfiliillg AgoU'-y lit a l.ti^'* t i.'un |tit>\i'!''l uilli “l'mI" all' ii'lt' IiHIm' 

lllllodditlg fniiil till' 11i<‘ -toi.i;"-. . 111*1 If I'l.i'luiL' "II tl"‘ tailuav waggon. 

The total latslh, luclti'liiif in it if^'l .ut'l li'j'ii'l il i"ii. uiiiniiil I" -* m.ii k-, tli'* I'lints of 

liaud working In'ing at I'M''! 1*' ni IJinuk' 'lli' it is i»hl\ -t I" 0 |m-i ffiil. of 
WHsU* protiuffi], aii'l Oils I-'I I \ in ! II ff jiif f'' w 111 'li < an III ■"iM for 'iHlustriiil 
pur|>os<*H Ill \I.iniilifini it iflint'l ‘1 lifp i-, IIfift'ii'f, a i"tal of only 

•about 8 piT cent w hn li i .m I" i "untfl ts wa'lf 

by virlU'* of till! 'tiininnti'iii in lM!i'|»"ii '‘"-t-r liicnglit .ilmut by ship 
''^froiglitttgc, llio lirii|UftU‘ St-lling Agi in \ lia\f lniii altlt I" < "iihuifraltly lU- 
' 0 reft 8 O tliO sale of ni ow u-roal bnijut t I'-s in Sicil h i fi inau} 


Fiiniier, spt'cial attont 10(1 iiiii.st If calli-ij (o Ibc < oii''i*b'ralib* ivduc- 
"tioDi of railway freightH, the tai'il! pohti'"' ot tli" Stati-*' eoiicoiiicii, ilio 
^devolopnicnt oT*thc liglit railways. etc. and tlimi t'l the iiujxirUnt 
ihiluonco of the ineasuri's di-vinid liy the hii'[iielti‘ jnodticerH and 
^selling Agencien on the merclianling ol bri<|uettt:s. to the bt'i(|uett0 
v|®Ei^ket/the 8i>ecial cfjnditioiiB of delivery (priceH), erection of Htor©«, 
of customerfl, showing at exhibitioiih ((Vie jip. 528-520), re- 
tho users, retail sale acfionling to measure, weight, or 
80 on, 

ou L . 

ibikaV Ott ti. 878. 


Si&iSii'AnfWiaslion ou l)oiht am tpc gullierril from the work* of ti. Ueisett 



, ItKIQUKlTK.S AND nRlQCETTlNO. 

■■ III till', rdllowiiij' [KIWIS simply tin' v.u'ioii.s types and coinlitions for 
elfeetive use (if dnnuistii; briipi<;Ues and industrial bri(|Uette.s, toj^ether 
with till' necessary ovens and other ap[ilianees, will he dealt with. 

0. APPLICATION OF DOMESTIC BRIQUETTES. 

I (ll,Ni:i!M, 

According In ()ellei ich,' (he reipui'erneiits necessary in a oood room 
stove m.iy he sinmiied up .is I'ollinvs 

1, As rom|)lelr a eoinhilstion of (he fuel as possihle. 

2. Kreedom from smoke 

;i. I'ilfel'tive (ransfel' of he.ll 

■t Simplicity in attendance and cleaning 

0 . M(lerti\e regulation aciordini; to the \ar\'iny heat reipiircment.s. 

(I Suilahle ciiciilation and leiicMal of (he loom atmosphere 

7 Prevent ion of the e\lt of yases into I he room (o he heated. 

S. Modeiale price and phsisiny e\(einal appeaianee 

With ree.o d III I he n nine I oils desiyiis ol I'oom fill naees for pit coals, 
hcatinc' experts ha\e yeneiidiv succeeded in satisfying conditions 4 to 
8, pari iciilarly III I he modein type of leyulated eharye emte (,’ondi- 
tions I to :i, howevei, aie only fullilled more or less incompletely 

'Pile conditions with ley.iid to liohemian or other similar hrown 
coals are much in the s.iiiie posii ion, and aie prohahly somewhat more 
iiiifaMmrahle, hccanse of (he hiyher content of w.itei Of the heatiiif; 
\alne of the fuel hiiriied in room fnrii.ires, only 20 to d(l per cent, at 
the very hi'st HI per cent , as .leanist ((.‘i to SO |icr cent in the ca.sc 
of iiidnsi rial furnaces, is nl ihsed ell’ect n ely, i i, yiveii np to the materials 
of the oven and thence to (he atmosphere ol the room. 

'I'his ineirieienc)' is largely due to the fact that the ii.se of a larae 
excess of air is essential hecanse of the ii regular easillcatioii of the 
coal and the teiideiiey to form clinker .\s a result the sufficiently 
hieh tempeiatnre in the eomhustioii s|)ace necessary for eoiii[iletc coin- 
hnstion cannot always he attained, the foriiiation of carhonic. acid is 
rendered more dillienlt, so that .soot is formed in ereatcr or lesser 
ipiantitii's. 

Thus a coiisidcrahle ipiantity of heat is conveyed to the chimney 
ly the smoke, nitrogen, and e.xcesa air, and is rendered useless. Even- 
with cood combustion the jiroducts pa.ss out of the furnace at far 

‘ “Uelior ZiimiK'i'ofeii far Itrainikolilriiluikctts," paper read before the Gesell- 
scliiifteivei'faiaiiilmij,' lies Itriketlsviidikalu ju Celu, August 3,11)03, by Oellericb. 
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t<x) hi^li a tomjH‘raturi\ juid tinis iiirrr;\vti (hr rlmmii'y litsx. 

I'liis diniiiiislu's a>s tlu‘ dillVirinT <»t’ ti'ni|t''t.itur)' iH'twtf ii tin- inilml 
ti^mpcratun* iu tin- rmuhtislhni suMcr ami that *>1 ihf Imi ^rA^tvs ul tiu' 
yntraiico to tlu* (.'luinnav itn’na><'' ^ 

A certiiiu amoimt ol h-'tt imist lo' ,ru\,‘\c-ii t<‘ ilic iluim.i'x m to 
UUiilitaili th<* dranL'ht ti 'uJi t pit' h (ltd it . tn uvrirmn' tlx 
oftered to llie inliowmi,' m l'\ tlx nxl. Imt ti tlx i tri..|i< r itaix of 

loo t'OlaO’t’ J" .'lllljilx An 1 111 [ Itll j M rr 

l((y:lior tvinj*'‘!.iton ' ri tix- ihi-' • - tlxi'i-xi m-l'. tii t . iimux'V 

which IK to hr I I X X'l 1" [..inj 11 l|,s(. 1 . ,| li, ,d I' I I 1 viill - >1 I v;., ill lir;d ni'J’ 

blirfai'C, tir lx its UxMho 11 \ , r-^r 

\W own-('<>al hn'|U<lt''-- shdw up in a nnirh nxiir iixuniahh' lii^ht 
than pit and nth.a Inmi" "1 ixal Imm llx' p'lml \ n w ni tllirtui' 
utilisation As pomi.d .tin mi p hdi .> (h- n -p'.i.il piopriiirs 

permit ol laii mni: '' n h a sma 1 In . ^ < A ,ni It i ^ i lx i rl'-i. pnssilijr 

in t.lie ordinal V 1 ""III 1 urn i. •• 1 1 i hf (. is . lx-sni n.i 11 < i\v i ixnijli, or. 
as v.-ry "I'tni happriis is mniii.ti i Ii. .-.t lx t (n imd.i a i.latnxly 
larn* jiinpoi tion .•! tin lx at iii'.; \ .ilm- <t| iIn la X|U' 11 - s n-, lul .ami at 
the same tliim In .ihtain an aliix'sl siix >k i I. , ,iiil'le i inn h\ siiitahly 
adjuslin;; the aii'-siippK 

fn otlna i-.-sprcts tlx 11 1 1 1 i-al h tii < i] llx 1 11> I 1II a I 'I X pi' (* i ni m‘n'e 

will ) . . hrtt I I t Ix' limi . llx- I II! II l' ' n an pi h ^ W ll 1| I lx alx t\ | r- 

.jUireimail s and t ix- m a. t in .. tint mx l«>i hi- i a h.ai n,(n a. i mnit 1 he 
spriaal ehai aet.a isi ICS ■<{ ih. hiXjUrli.s [•'i.tin ilii-p,,)iii .,| \ x \s tlx- 
ease of loiiiiaai and fix- tthx'tM'tiis ^ n. aii-nx^ 1 1 "Xi a d' In niic\ ni 
air pinv i'lc ca tain dillxatll x s 

Most t‘ till I cci Id riidra \. all s III hi i^pX'M. 1 in na. .• 1 1 i Imx jilc have 
therefore l.'.n mad.- with the nh}..! ><\ po'.hxain a ^.t.id slow- 
coinhustinn s(uvc 

HceaMsc (>1 tlx'sc .lifliiaili X s fix* ai i ,i ii^. ni' -d n| a el la i :■ ini' shall. 
whicli is earned nut in xaiimis \\.i\s has pi.,\.d im. l! limn .a less 
nnsiiital»le liecausr llx' Ia\»a ni hixpnM.s js s<a\ li.ih|.- In \aiialtnn, 
and. <ai openin;^^ tlx* I’urmx- snmke is \.m \ Imhlc (•> . nt.a ilieinnia 
In rciamt times, howe\ei cxp.-iiim iits ha\r h''ai<MiM.d niit on slow- 
combustiun sb>ves laiilt on dilhacnl lim-s, and ha\'- led t,o various 
constructions of i|nite satisfactory ly[s s 

II. BuRNixii (iitn^iX'iTKS IN C'.MsimuM. \\i> 'I'ihE Stoves. 

Before proceodinj' with the description of theM*, simple room stt)veH, 
in which all kinds of fuel can bo burnt, will be, first described, 
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tlien amiie iif ,tlic better briijuettc stoves with charging ..sHatte. 
bo considered briefly,’ for which purpose Oellerich’s paper ‘will bet 
discus,sod.' ' 

The cylindrica' iron stove is the simplest form of the ordinary 
stove. Air enters below tln^ griite, and the hot gases circulate thip^lu 
ah iron .cylinder, from the upper end of which they pass into a 
pipe. Such a stove adapts itself better to bri(|ucttes than to pit 
and it is only necessary to limit the air-sn|)ply and make th^-^al*? 
narrow enough I tonble gj'ates, about -t to a mm. apart, arranged in such^’l 
a way that the lower one is fixed and the upper one movable, dre niost^ 
Hiiitabh', since by this means sieving of the ashes is easily efl'ccted. In.’ 
cylindrical stoves the conditions for development of heat and size of. 
the heating snri'aee are not very good, the regulation is faulty, and.the:- 
heating elliciency is only 20 to 20 jier cent at the outside, even when the , 
heating surface is increased by the pro\ isioii of long lines. For burning 
brii|Uettes, however, it posse.sses the advantage that it is easily attended 
’ to in sneli a way that no smoke enii enter the room In order to obtain,' 
better eirenlation of the atmosphere of the room, the iron stove is often 
jacdieted. ' ' ''3 

The Tile ()ri‘ii .—Adopted foi a long time, eliielly in the north ani^'^ 
east of (lernuniv, the till' stove dillers from the eyiindrieal iron sto’V^e,, 
chiefly ill the material fioin vvliieh it is made, further, by a coneider- ' 
ably greater eoiiilinstion spare and in the aecoinplislniieiit of a inijcll;, 
better eirenlation of the heating gases, etc. Tile ovens originally,j" 
intended solely for burning In ii|nettes are generally constructed without 
a grate and without a special asli door. 

The ditl'ereiKs’s lielwis’ii iieii and earthenware stoves are ap[)aront from ■the ,-, 
physieal ]iniperties of these iiiateiials. 'I’ho lieat eoiidiiclivity of iron is thlrtyi ^ 
three Iniies greater than that ol el.iy ; eoiiseniieiitly, an iron stove takes up awi t 
transiints tlu' lieat alisorhed to the room atiiiosjihere nmeli more rapidly jth^l 
the earthenware stove, whose thicker walls also hinder the transference of heat-"' 

- - Ij 

However, the Sp. II. of elav (O’lis greater Ilian that of iron (cast irotf’'^ 
.so that a eeitain weight of clay healed to a certain tomperattire 

■ heat up a iiincli gre.iler volume of air than the same weight of iron 

huated. from this it follows that a steady tire must be maiiitaiuod in,an,(l^2 
stove, while an earthenware stove ran lie damped down after 
' heated. . 

‘ ■ Burning pit coals iu earthenware stoves seldom 
tu 25 pur cent, of the theoretical boating value, while^ t»itlj.d 
the yield can ' 

■ to pwijwrly. 






or iM^fbEirm . 

/■' •■' .!. -'■ *>’-•• t ' • ' 

‘ ' Hnlci for Burninj Hrviui'ffci in Tdc NfMtV'V 

' '” 

^ --'Tho following apj)li<‘» Ut tile st^ivew jukI (M*t*ki»>; wiih : ' Aftt'f 
tlie heap of briijaettes (proforaljly uj) nn'j;iil;n-ly) hcfn wi W i^nutinl , 
*hj means of fire-IiglitorH. |>ni»‘-U'n»<l rlups, m ilir 'till n'si'Iiu' fnnu a 

'previous fire, the up[H’'r tiriuij 'l<»oi iuu^t Ik- (■i'iiiiii«'ti'ly r|i"'isl iiml air only 
flowed ti) enter lhrou;:li tie' a")! pit 'l«Ma. ''.wm ih** ulmK' iiii('iior m ivt 
^ full red heat tin* aii '-npplx is.\ir <-il to- ilif luu.-i linm- witimul 

Ipoking or lt»o>enitiv' (ht* lu<‘ 

’ In Stovc.^ WltlliMlI L^Mlrs Jlcl pi.-M •-^11,.^ .aiU <-lh' 'Imir. so IIH tlu* 

t)ri(|ueUea lire taking lirt', thr (i-t(ir i> npcnr'l | >.1 ilMsr.lnhh i<> >urli an 

oit^ut tlfat the hri'piettf' r m hm ii h i-lii\ \n i - n> it i full red 
heat the door must l-e '■oiiij>h'i(‘l\ (|u^.,i wuhnut pi-vi.-u-^ -(111111- In I'oth 
CMes tlie high o\a gm ('nnl«'nt <*1 (h«’ l-i i.pi.U (« - v 'U'ii. u u( Jo !ii!iiii!.uu giaiiuitl 
oombustion for st inal hcui-. 

H'ho unfortiiiiai*' \\ KlrspM.ul tirlu t t h.ii .1 la uu ii mm! 11 ■ i Mii only l>o ■» 

'apphctl for [>laciiig m (h<‘ slo\.' aftu .1 -.! i'<l In ii hi- Im, n .l^(■^l!n■«l by 

Some other fuel IS <puti rnoinoii- So i-.ii- lln -Oo. I, pi(\i.u-i\ In-Ii(ed 

the manner dt'M'iihi'ii .il'o\.. .0 1 . .ivj ihr ■'Un. . fl-1 1 e ..la iin.'<l as uitli 

other fuels. 


III. liritMN'. IliU'U i I n s IS Slow r.iMi.l sM..\ Sln\ I s 


.( )f tlm oilier slow coin I (I) s| I nil sjiw . ^ will I'll II gitig I li lit I intruded 
for brown coal lu ujui tt<.md w Inrh .n ,• ri"t rninpl. i. i\ -,ii ispn lor\ on 
ttCftonnt of the l.icts gi\''ii ;iI»o\r, ntil_\ ilir ll'*- ''io\. tin I nion 
circuliiting stove ' ot t'lr ^l;^ rliiin iili.iuakt u n-o-r!lo h il t I nion, lv‘'-si*n 
a. Fuhr. the rrglitated 'liaigiiig stn\r .p| tin Konwl Wuitl lintteli- 
wcrks Wa.ssoraltingeu ‘ m it spnial applieal inn in hmwiii.ail liri- 
ijuettos iwitU a lieating rilimiicy of ahoiit ‘i-i to (<) p. 1 irnt ), tim 
UgliifC .sl'>\e ■ of ('leiiienn laii/eii in I'niia (liratliig rllrri |li to .50 per 
cent.), tind the stove deiiiI'll Irom it.\i/ tlm Aiii-l'olani stovr o| the 
[Bruiiikohlenbrikettenhandel in Am*'terd.iiii will hr niriiti<und hen*, 
jl'ho latter, and a few nioie 1 i‘eriit slow (omhust ion hi upirt (r slovrs, are 
described brief!}' below. 


I'he Auislerdiuu stove is priouled with u rharging shafl stretehing right 
down to the gruu-, »0 that iL ean lake up a largo 'piaiititv of hri‘ii|etteH. The 
hot- gaswj resnlting from the (xuuhiistion of thr lowi-.^t Iumt puhn upwards 
'-through a space surrounding llm charging shaft, are revrihrd ladow the top 
e, and led into a smoke chamber dnide<l into two seoinma and sitimUnl at 


' ■ ' - ^ ■ ■■ ■■ 

a ^«iu|)hlet, Vehtr Brikdt/eii^runtj mt BrtkHts <tu4 dmisditr liTannhihU und i 
p'lbUahed hy the Deutsche Stidlejuifindlmig, Di'eadiuig^ 

a»d described hy Oellench m fur liTUunkohkrd/riketti^ 

g.- -5;.' 
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t^io back of till) stove. l!y means of a damper in the asli pit the ga.scs arti 
deflected np tlifc otber section of tlie smoke box, from wliicli they are led 
outwards to the chimney. The bottom supply of air admitted below the grate 
is eoiil rolled by a regulating device bgtitmg np, which is elfceted 

through the lin' doi diieiU, diaiiglit is provideil by cutting out the smoke box 

liy iiitrodiicmg a damper and leiwling 
" the hot gases to the chimney by the, 

. ^bnitest iiatli. 

In \\ ilh .lo'aton’^ bitost slow-com- 
ItiistioH htn\(‘ (liy:. J39), sinking is 
• ■llcftc'i from all t'\Li'ni:il storugo bnx 
<juilt‘ iiuK'jifndi'iit of Ihc combustion 
ami .scpaiatcd from it by a 
layer (d air winch cUccLivcly provonts 
Ignition of till' bri'piclti's before tlioy 
I'cacli the gialc. TliC ^tolagC liO.xlMUl- 
of a ininilicr of pockets inclined 
ilownw.inK, liom winch the briipicttes 
can Ik' Mipplicii to the furnace in 
relies of ’J to |() dlK' after tllC othOT. 
Il IS Mexpciulc! by nu'ans of a cliain 
ami piilby 

W Ililiii'i^’ has pio])osc(l another 
ilcMgu o! ii'giil.itor cliaig.iig stove in 
winch .f con\c\oi with slicet-iron 
camel' K ,11 i.ingi'd ni a dollble-scc- 
(louf d fore cli,niibcr, oi a bo\ (i\cd in- 
dt‘pcnd('nll\ ol tin* stfivc, and operated 
b\ a clockw.nk incchanism in such 
a w,i\ tiiat till* outward travelling 
pl.iti'N cai'li loa'lcd with one or more 
luiiincttcs, discharge llieir burdeius ou 
to a (Inite and thence to the grate at 
it'gular inli'iwals of tunc. 

d'lie .''peed of the conveyor, and 
tlicicforc the rale i>f clmiging, must' 
'‘id be capable of autoimitic regulation 
by means of Imaking arrangement 
contiolled by the room tcmpi'ratuic with tlm ai<] of a contact thormometer 
or spiral spring 

In addition, llio atr.Miiiply must be regulated externally. If it is once 
regulated upproxmuilely, subseipieut eontiol prooeed.s automatically, for if 
(oo much cold air ( ulers, the room temperature falls rapidly, and results in a 
corresponding speeding np of the cliargcr, resulting in a correction of the excess 
air defect by an increase in tiio amount of fuel to be burned. In any case, the 
fuel must bo burnt to earboine aeid as completely as possible, so as to obtain 



...mr 


l''|i). 239- --Slow-CDtiibii'Uoii 'luve lor lo'iw n 
lui'|U»'lti's (Willi. b"f,n, 


Z Jlmunkohlfy 1!HM, No. It*, pp. 2-)3 25(5, figs. 95-96. 
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.the iimxiiiium heiitin." .‘ffoi-t llil^erV |ii'o]i...<.iN .ipin-.ir |.i I'c icn wurlliv «f 
COllsitlorAtioil, the llli-i’ll llllr'lli .'Ul'i ;tp|>i';U tk lie 

very coiiii)lio;iie(l, ami their euu.^tiuedmi to U- i iilu i 

A’./Hj- Syxtnn ai' SI,,ir ' Tin, .1. siom-.l l.\ |!,iii.v, 

a liarliier iii the hrni ol Ihiimlle A t'n, I'iti-. e.aiskS i ai-t 11 .. 11 , hiiism I 
ahapc'l hoiiMiij;, ehoo'i il the ttoul l.\ in. n! 1 ’I 111' ::i itr ||,l^ u 

(liataiieo hftweeii the Imi' el eiiU I |e '1 n in , m.l i- nehe.l 1 ,, |iie\i,|, inuleiiu 

(Iniuellt |1.\ me.Ills el i s|i-,|!l lev, H,. til. nil..11111 .'I III I.lllllltii! le the 

yrate, even umlet the full ih m.'lii ih. ■ luu iie\. e ... vn, ,|| t||,t ,,|||^ ,, 

ixirlioii (if the fm I fliii.|mtt.u iv .|.I,t.U l.tnni le ■ .. i.| tli,. 

matiiiiii; ami Miialh 1 |■e|ll.i|| i- 111. eiu|.e ti K l.uiiii, miiIi ihe j.i ...l.i, 1 i.m ,,f 
huiroetirhoii'' aii'l eaih.m iiieii..\'.l, 

The Ik it e.mev 1 hi 11 i. .u.. 11 . 1 .. i. ■uU u it i, 1 li,.] 1. .u, , r-i n, .| 1 |ii,,1 1 

across the llle, ev. ,i|i, It. tie liieiile., 11.. I ii. ii .1 1 . 1. k .il' iiii le t h,. ||, ,| ,.;i„| 

iron |llee(. thlelieh .1 l.'Hl tilln- 111. . el II..11 j.i... . I v |. |.. \ !■ | . . | « 1 1 |] , „ , | 
ami slots f 111eiuih \i he h .II li en. v 11 . vi., i., I in.t . . .e,- lemi 1 ..,, ,,| 1 1,,. still 

Ullhui'lieil eases . til. Ill I|. .will I. .1 ili'v 1 - ..Inntliil Im . I 1 lom 1 h,. 

outside hy tiieans ..f 1 vj., ,iil wl\. in ti.i' i\ tl,. ■ , , ■ u, . ..lujih Ie|\ 
huineil, and .tie led oil to llu' . Iillule \ ihleilLll ill. \ ill .,11 |.||., . 

ill t Ills ease I he i ■euhe 1 1 . .u ( 1 1.. ]u i. . in -1 i", l Ini' |.. i im 1 1 .n;- ,.t .|iilt e 

an e\Ce[.tloll il \ leld of 1 111 lei . 1 h, ,.I . .1 ' i,, inl \tll,.'iiii. inn, I In- 1 1 msfel 

of heal Is .|iiile i;..0.1, ' 111 . ' iiei eiiK ill. '.Ill . I ih. -i..\.. it'. Il l.iil .ilse 

the tiihcs a. t .IS sinii,.' i.u ih" r ..|, ii i. ,n ei h. it. ''"ii-i .|ii. nt 1 1 , media 
onhii.inU liiali 1 111. 1- Il \ 1 ' 1 11 . 111 . il | '. 11. 1 1. Ii . in. .i. ■ 1 I .i 1., i. n fn and 

.'^tljier I I'llt dll. Ml...I. el ll.. .\i.|. .... .t* le. lieni .. .ii'l - ■..ii|ie 

at a li'iii|t. I'.it 111 .' II. In'. 1 1 III t ’ 

Till' slot e lenuti■ ' .. 1 V in 11. .i i. nl '..n i n ... 1 .i; j'l. 11. onl\ n. (,1 1... l.in| 

1)11 two 01 thr...' t mil ' 1 .. I \ I .. Ill \ f..111 li. .01' \ i . p .i il. i....m I. .i... it 

la J.I. keted 111 ol.h I to I.I . n. ul.il i..li ..l I h. ..~|,h. l. 

It can he .ida|il1 .. it hen’ 11 '. i 1 1.n i.. i In' In. - -. I. • . m I ..in i ii in 1’ i am-e, 
Knelaml, .iii'l Moll.ni.l simiil.' I.\ eniiUi.ij ih. . in.ii . I'Iol 

D APPLICATION OF INDUSTRIAL BRIQUETTES IN SMALL 
AND LARGE FIRING PLANTS 

I ( 11 M I! \ I 

Jil.st Its nit emh av nlir Is imnle mi t Im ene haml to diniinish I he iii.), 
cost.s and prn' nie a model ,ite se|hue |,i n o li\ i h.. piedm l imi .d In i.pictle 
forms (lialf-tiriek'S, etihes. nuts, luek. n l)n.pi..||..F ami s., im—hoe p 2M,') 
i;t xpq., and p. +llti rt siq ) siiltahle lor o]«.|ations mi a hit oe or simili scale, 
so, on tlie other hand, eH'orts are eoiitinmilly heiii;; made hy firini,; exjierls 
to adapt, its far as po.ssihle, existme liiihe jilaids to the [iropeit.ies of 
tlic brii|uettes and to dnvidop new tyiiesof fttniaees in which the spceial 
advantajres of briquette tirinm can lie utili.smi as coniplctely as possilile. 

* Ocllcrich, Vcbtr /ivitii,njfnt lin IW'iunhihknInxk'th, ItSt.h, ]i. ItJ 





U, Application in Bai^ekies, 


'Formtrly the lieatifig of baking ovens was cJW’ried out ,a|maSt'4(X|i 
clusivoly, and is still eft'eeted extensively, by means of wood. The' 
onopmous development of vapour and smokf^ under such conditions^' 
with the resulting detrimental efleets oti the surroundings of the’ 
bakery, is well known. Ifeating by means of briquettes—which hAs'' 
been recently introduced ami has alnsidy achieved .success—immediately" 
remedied the (hdect, and, thanks to the high jn'ice of wood, has resulted.' 
in tonsiderable fuel economies in spite of the fact that the usual channef" 
baking ovens only utilise the heating power of the bri(]uettes very.' 
incompletely. _ i 

'I'he new Roux bake oven de,scribed by Ocllerieh' has given Veryt 
favourable results. It is built on the genei'al principles laid down in^. 
tbe above, dc‘Scrii>tion of the lionx room stove. : 

Oelli'rich has maile heating experiments in such a baking oven 
which wasLot connected to (he chimney, and obtained complete absence' 
of smoke and a very low temperature of the waste gase.s, while tlw,' 
temperature on the baking hiNirth varied continually between 250'’and: 
:i.50 (I In Nucb an oven IbO kg of matcwlal can be completely baked . 
in 1!) to ‘20 mins, with 12 kg. of bii(piettes To obtain the same-out-- 
put in an ordinary channel bake oven, (15 kg. of brii|uettes and a time 
of :i hours arc rei|ulreil 'I'lm Roux system of baking oven marks ■ 
therefore a remarkable advance. ' , 


111. Ai’I'LK’ation in Hkiok Kilns.“ " 

In the (lerman brown-coal districts the seams are often accompanied,,; 
by clay, which reipiires a very high tenqierature in burning during- 
working up to ordinary building bricks. .Such temperature.s cailrtby 
always be attained in ring ovens when using wet crude brown coals, 
that the use of Bohemian brown coal or [lit coal has been introdu^. 
for this purpose and has maintained its position.to the present in m^y 
brickworks in spite of all progress made in bri()uetting, prinCipaUy,'' 
because of the fact that the various large, medium, and small form^ i^ 
industrial briquettes tried from time to time have not lieen suited 
kilns. Only in recent times has it been found possible ,tu pr<^pe^^ 
small irregular shapes auitablb for this purpose on, an 

■ ' Lot cit., 1905, p. 15, lig. 13. x, 

n C. Loessor, “ Ueber die Vetwendaug yon ,Bi:aunk.oy«nbi'ikg^f!lt^.il»^il|Sp 
alreulevxer,” RraufifeoWe, iii., 1904, No. ni.; pp. 33-36. "" - 
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They are illustrated by the broken l)riquet(e.i (Vniatm luitcnt. p, 29)) 
in fig. 110, No. 10, of the Akt.-dc.-i IbunsilmfiT Hiaunkiililenwerke ift 
. S.-Alti uberg,and brought into ronniioice b\ V, rkaiif‘i\eri'in (ler Siirbs- 
ischen Braunkoldcnwerke of Leip/.ig (oi'elir b.i^ n^idc pioloiigc d I'X- 
peniuouts with tbobc > in hi' cninil.ir oncii',, .'lud Inis obtaineil 

(]Ultc proini.sing results In a uiitlen r.inininnieal ion to the almve 
sytldicjlto he .says —'The laiijneltes hnin ia|eill\ ind .asil\ As a 
result, the fire spreads loi waid I' I.iIin, K .|niek!\ nilhoiii nee. ssilnl ing 
increa.sed drailghl by opennii; the smok. d.ini|" I 

This properly does not o.dt a. t l.iionial.li ..n lie Inel ii-.. . 1 , but 
also on the iiniloi inity of the ealein.d ni.il .na I 

" In COinhu.sl ion in I'll enlai k ilns t he a id. i lie d.iiiip.-i in 11 out of 
the fire ran bi'open..1 th.'long. i is ih. p.iih ahi.h lie' gas. shave to 
take on their \va_\ to th.- .-11111111.1 an.I 1 he gi.Ml.i ile v will 10..I by 
giving up heat to th.' kiln thus p. i mil I mg ..I .1 ne.i . .'oinpi. l.' nl ilisa- 
tion of the fuel 

" I'urtlier, a w .ak ehiniie'v sniii..n ahi.h.l.i.s nol leai tie- lire in 
the direction of 1 h.' .Iranghl pi .0 I.l.'s a nnieh nen .■ niiifoi in .lisl 1 ihiilion 
of the heat over tin- aiea of I lie kiln .iiel 1. let is p..ssilil.' a inn. h in. ire 
uniformly burnt nial. ii.il. 

" At eiii lira ugh I lie Inp.ms, .1 t hi "Ugh i.e.i .- I h.in I a o .■hainbi.r 
lengths (about 10 le.'lu') to llm ninlh s. i'i. s li.siling hoi. s pasi the 
fire, five seiies h.'ing at .1 goo.i o.l le.it 

' Even with so snial I a .h .iilghl eight s, 1 i. s o| le-al iiig liol. s | S < 1 (Hi 
= 8'4H metres) well' hin nl indf lioiiis, S.. ihal op. I.II e.ie. ean I .inilort- 
■ ably be carried to 10 ineti . s 1 nn p. r .l.iy 

‘.Since. ;i.s is gene)allv nei, ssaiy in i n enlai kilns Ile- 1 ilel eoiild only 
be supplied in small i|iiantilies al l.k nniinl.' iiil.iv.ds (he lotmalioii 
of slag or f using of thrash to tlm nial.'i lal eonld not be expretiai at 

the pret.viling temperature- lii'tween Srger .. O.k and 00 (ir, lOfiO 

to 1050^ C.). 

- “The briijuettes left nioie ash than tie' I’oh.'iiiian bioani cnivls, but 
the bricks left .standing in the asb gave .piitr a good sonnil and had 
good colour,” 

Gioche has from these experiments arriv. d at the conclusion that 
.If^nall'broken briijuettes such as those of Hamsilorier are eminently 
''Suitebje for (fircnlar brick kilns. 
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e 

•E, APPLICATION OF BRIQUETTES IN BOILER FIRING. 

I. (lENEinl, 

In thi; clioicft of fiii'l for boiler lirnie, tile uinin determining faetor 
in tile cont of tlic reMiilling Hleaiii, in wliieh the costs of the particular 
type of fuel elinsen and llie (|nantity necessary to jirodiice a certain 
i|uaniity of steam at a eerlain pressure naturally play the principal 
role. 'I’lie propoilion taken up by attention and niaiiitenance of the 
liirnaeo plant must .also be taken into account In most cases the 
attention costs of one and the same plant are approximately the same, 
regardless of I he type of fuel used I lowever, the costs of maintenance, 
paiticularly those for grates and boiler repairs, may show considerable 
ditlereiiees over piolongeil pel lods of time when using ditlerent Inels. 

The prevailing fuel costs for a detinite ipiantity of steam are 
determined by 

I d'he I'ost, ol a kitogiam of eoa! at its plaei' ol use, made u]) ol 
the, price at the pit plus the freight cliaiges. 

i. The ealorilie value of the fuel in calories per kilogram. 

I!. The degree of iitilis.ition of the heating value which can bo 
obtained in the furnace plant iii question under practical conditions 
tkiiogrinn of water .at t) I' which can lie converted into steam at H)t) 
or the ellii-iency of the stoking At, the brown-coal pit itself and in 
its immediate surroundings the geiiei,illy applied stoking with crude 
brown coals [irovides (he eheaiiest production of steam in s[iite of the 
high conteiil id'water and the lesulting low ealorilie value. Hut at 
a moie remote distance the freight costs attain a eerlain height, and 
the stoking of crude coal, whiidi consists of about .lO per cent, water 
for which freightage has to be paid, becomes wry mueb more e.xjieiisive 
than tiring with brii|iiettes containing only abinit 1 .’) per cent, water 
and oblaiiiabli- from the same or a neighbouring brown-coal mine. Tn 
this case the higher caloiilic value of the briipiettes decides the i.ssiie 

II. l{i':i..\Ti(iN' I'll Hiiiik.mux HiiowN ('oaes. 

('ompared wdth the HU[ierior and best Hohemian brown coals whose 
ealorilie values are about the same as those of the (lernian brown-coal 
briipiettes (see [i. dllO <-t si’q.), the difl'crence in price at the mine and 
briipiette factory and the freightage costs arc of determinative 
importance. 

As a rule, the Hohemian brown coals can be obtained at a lower 
cost, and may therefore be sent greater distances: or, in other words. 
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• * 

tliey can carry higher iVciclita^c cn^ts tliari llic a.titiciallx |iii-|>ar^il 

l)ri(|iicttc,s. * 

'rile (lifl'crcncc in ''cilin:,' pii'C a! Ihc wiAk'- i-. eic uI'mIi \aiic> 
with tlio oinditMiis nl’ |iH‘iluctiniT in ih. tun case'- tin r.iinlilmns nf 
the niarkcl''. ainl ntln i l•lll•llnl^taln'^ ■- In n, ii'aal* Imu, \ ni n not 
\cry 0(in''iilcialilr 

In any ca'-c Inouncnal la I'liniic'. ili-ii':;ai'lih^ l"i a iin'iinnt 

tiu'ir s|iia'ial aiK antani s uilll” m . iiinnura 11 \ nl \ ani a^'< a,- I n| -.in,'nil 
|iHKlni'tii)n at ka^l at all | ilai •u li'i ■■ tin'. ' iii ka nlitaimd rliiii|icr 

- ('\I'll if r\I'l VI, litll, ill in tin lir-a r.iili,-1111411 .. Tills 

■■‘I’l'l 1 o M lai ai i ->uii«l tin «- •iii i il (!< i m m 1 *1 !• [u« 11r l.u (> ti n -> 

As ’Ih' I l'i.tth!>- t'l rM'lhiiiiaM lacwn '"il'' tin- 

i>iimHl:n‘y liMh at whuli th- il-i i ran l<a i '-itiin ilitiinti uni nl 

ini)?H‘V, ol'lain llir •'amr luiinln i -‘t unit - nl lit it tinin l-'-l ■ nnan l'i"\vn 

riKiU as Uoiii tli'Miian la i']Urlt<-» i-. nituia]l\ 'i; |>lu''l in nt 

thr latter t*' a i;!' U'U "i I'"-- r\i,nl t.. ili, .IiiIimum- in 

pi ire Ilf t lie two \ ,1 n< t ii ^ I Im\\ I \ I I till- 1 ' lutlit h 'll ! - n 'I \ > I i \ m 
dm* <-iinsi'lri at inii 1<\ inan\ w - ii k> i' 

ill It 1 1. \ I h i\ 1‘ I I’i 1 ' ■<' \i N 

< 'oliipat r<| w It li pit c -a U "I ni' hna I \ ■ jUa III \ tin I null l•^ a ppi • 'X i 
iiiatfU rrarlh'd wlhii llu' pi a i "t tlu sjuu- "I I'MijU'lIrs 

aiiiniiiils t" ■’ ; llial rl i-.al -.ini i llu -alMiitn \alM( ->1 ! ,i. iw n << ,a 1 

In ' plrt Ir-^ IS aliollt ' I ' , I I'.t! m 1 pit f na I I p '.‘^>1) 

1 11 Vei \ ma:i\’ea^r'- li< >\\ u\ i In n\\ n < nal Iti n|Ui 11 < s w ill pt- a . upri inr 
(o I lie ( oiiip 'I It i \ r (Ttals 1 11 nil the p« <1 III nl \ ir\\ t ij . i ma nii\ in I tnl ensts. 
evnn alnA r ; iir limit t l*\ pi a r «..mlit mns I... am <• t li*- ralni ifir p<>\\a-i' 
nf tin* lirniimttis ran If utihs'd l»tt<i tn a iiinlnim ^tiai!\ pmrrs.s 
nf mnihuslInn Willmut tlm r.iinplii'afrd applianr.s ,iml r<nil iniial rlnsr 
altont i' 'll llirll ill r llrcrvsal III t lie ra-r nl pil rna Is aild I Ini h ll! M 11 I U n Wll 
coals Flirtlirr. llnTr ille tlm mKiUil.mis >>\ cnmlnislmn with tlm inr- 
inatinll of the least pos'^lhle <|Uai)llt\ nl siiinke. alinnsi nr cnnipletr 
jihsenci'nf cimlrr fniiiiiitinn sli;^dit depirrmi mn nl tlirniat' and hniirr 
pljiti's, and other ad\ant;i; 4 rs dealt witli in di tail nndei' " lirlniviour 
on Hurnin^” and ‘ llcsidues ol ('ninhiistioii nn ,, Tinn-v 

Accoriliri}; to tlic results U iniiiieiinis e\liiiiisti\e Ic'ts carrieil out 
by tlie Cobleii/- Hoiler lii.s|iccti,in Syndiciite niiil olliers, n Inrne oiiljiiil 
can l)e olitiviiied from tlie Imiler (iiji to io ki;. steam jicr lioin Iroiii 
rHi|. metre of heating siirfiu-c) with the ordinary liori/.oiiliil ly|ie of 
‘'rate. The‘'rate surface need not he I'reati’r than that ie.|inrcd lor 
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pil^ coals, and, according to the efficiency of the whole plant, an e\rapor- . 
ative power of 4'8 to 5’5, or under favourable circumstances up to 6,. 
may be ol>tained. This is shown in the following evaporative Jests, 
foininunicatcd by Ocllericb ■— ‘ ' / - 

EVAl’OKATtVK TKsTS Ob KhKM-^H RkOWNOoAI, niUiilTF.IIKS MAT»K RY THE COOFENZ 
Hoifkk InkSI’Kotka Association. Hoih/.oni ai, InjK it\Ai.LV-KiKEi) Ouatr*?, 


1 



Ueloliel 27, 

Ootolior 28, 


lh02. 

1902. 

1 Omihfi'nis 11 / Il'm/.iiiii 


• 

DciiiaiidK inarlo oh tin' )>oil< t 

I'Ai'essive. 

Normal. 

Sl/,(! of p;iiltc in S(j. Iin'ftrs 

3 11 

314 

Hullo of giati* to lic.tl ih;,' sill f,Id' 

1 - 'll 

1 :41 

Wnltli liotui'i'ii llic Imis mi null 

4 

4 

<)l tlio ^iiilo III nil ties 

2 '2.^. 

2-26 

Iiu'liimlioii ol . 

1 : 17 

1:17 

Hutio of suilioii alni\'' 1 In liH- In lo 1 lio sociii.n nf the 



runiacc tul'u . . . . 

1 2 

1 :2 

'riiickiH'hs of liif* til nini. 

200 

200 

11. iXiiliand Oh '^'1 1 <illulls t/III 1 lUf 



Duration of li sts in Imur'' . 

G 92 

8’2fi 

Avi'ra'ji'r.niiU'iit of f’O, til tlio wasio ^,vs.'s |vri ('I'lit 

10 0 

10-6 

Avpiago tf‘m|i(‘iatini' of tln' w.isli' t^Msps in *(' 

293 

249 

Avfi.ij;(‘(liauolit in lioiil. o| ttn'iiampii in mni w.iti'i 

29 

13-6 

Avrjii^i' Hti'nin su|ici-]>H‘ssuio in atnis 

7-S 

VI 

Nunilii'i of slokings j)fi liom 


3'C 

! 1 I '^i/fls I'l Ihr '/V’sN 



(ii.ito ttojUin'iiK'nls — 



nil(|llt'tl.i'H list'll {^los^ \M lotll) I'l'l S'[ llli’lri'ol o|.ill' sill tiU'i' 



}M'r limn in Ivj^ . . 

17G 

144 

Work done l>v lir.Uiiio sm ficr 



Stoani pioiliM'i'd pm s<i uh'Ih' ot InMliut; sintam* p<'i lima 


■ 

in kn. . 

23-2 

19 

Output: — 


5*60 

llross cvapmatito jiowm ul l-kt,' !ni'|itrtlrs in ko <>| Hit'.iin 

.=» 49 

(Jross t'va]im'alivo powt-i calculutcil to ts.ili'i at 0 (’ and 
sti'iim at loO® .... ... 



.'i'51 

1 5*53 

KHimmii'y • — 



1 Fiom 1-kg. hu.iui-tti's. with a faloiitic \aliu‘ ot 50‘J7 i-aK , 



tlio oaloiii's iiM'd in tin* st.vun tmniation . 

3518 

353!) 

1 Calorilic otIicu'iK'v of till'plant . 

70'0 

1 70-4 

1 Heat balaiico: - 


i 7«d 

I Voix:»*nia''i'used in st'-am fmmation . . . . 

j 70-0 

Sonaiblo lioat lost in the waste {;ases (elinniiey losses) per (uuit 

1 19-5 

1 15*9 V 

Otbor lossn.s in unbiiiiit ^ases, ladiiition, conduction, etc , 

1 

1 

percent.. 

i 10-6 

1 137 

Total . 

; loo’O 

1 lOQ-0 , 

; 




Ocllerirh' has obtaiiufd still moi'o favonrablu results in an accui’ato'^ 
aeries of nvaporaied t-esis wirriod out in 1903 on a small French 
provided with Poux brifiuette fi^n<,^ The details are:—Grato surface _ 


' Ufbo Ziniweto/tn/Nf /irtni}doh//'rtifrtke(f)ftO(‘Uen£hy loc. 







STATISTICS. AI’I’LICATIOK OK llHOUN-COAl. ilifl,il-K.rTE,S. 51)7 

m * 

0‘4 sijuare uiotros, licatiii" siirfaci' 10 1 si|iiiirc im-ui^s. intio of ointc 
to heatiiio surface I;'22 75. In 5 lioiir.s 10 minuli's 010 litres of water 
at 19“ C. were evaporated witli l.'iO-ki,'. laiipii'fli's iliiriiio whicli time-— 

Tlie boiler pn-'SUiI-was • SOntiiis. 

The ehiiimey draught S imii 

The aveiaee tenipnaliiii of thi- ^ases ifl.V (' 

ConSPllUelltl}' The e](iss e \,11 kii at I \ e powel nl I hllcuiettes 
WU.S ti'Ot), or, ealeulated to watei at tl t' ,iiid steam at Itm tiO; 
9822 eids. from eaeh klloei-.nii ol ^l^|llettev u,i,' .ippla d imelidly, -so 

that the ilheieiiey was SO-sI p. i ,, iit 

Consideritio that th,- l■'M neh Ooilei is e,n, ]all\ .i \ei \ ... 

tor, tlio Olltptit of the lU' l w.ls .III . \e. plloll.ill\ L;o,.d mi. This is 
assisted by the l.iel tli.it .Oiii .liiiiii" the .eldition ..| lush fuel ||ie 
eoiiibustion was eomph t. l\ sm.ikihss 1 he l.e t th.il sueh m„„) usi; 
wa.s made of the boiler with .1 ehimiie\ diaiieht ol :! mm is also a 
very iiiiportaiit one. 


IV AlOt\.'''ol.'ll ^ I 'Ml .\lllMloV ol I li; up I I 11 hi i;\M I..S 

On the bases ol many e\pi nments and pi.iloime,| e\peiienee the 
following advice ' is eiveii 

1. Tim erate sin bie.. must Iji. ol .imple si/. 

2. The eoii.stiuetlon 'll llie oiale must be sotlial llm sinlace i.s an 
open one e'en with a lelati'i'l' small distane.' between the liara 
(:i to 5 mm.). 

9, Th'.-lai'i'e orate all a must be madi' as aeri ssilile as |K)ssibh' by 
the provisi.ai of several doois 

4. The tliickneb.s of the la'ia' ol brnpndti's on the enile iiilist Iw 
kept at atjont. 15 cm., fresh brnptittes shoiihl tln iefori’ al'vuys ije, laid 
'on in stnall iiuantities at freipieiit inlei'ids. and should be distiirfied iwi 
little as possible during the eombtistion. 

' ■ 5. Tlie grate .should Ihi rid of an) leslies or clinker alsitit tliroo 

tiipcs during a twelve-hour run, alsiut half an hour after the addition 
of a charge of hriiiuette.s. Before breaking the clinker with a shar(>- 
■'pointed pokeri any.unburnt lunips of briipiette should lai moved U> the 
, jide as carefully as possible. After removing the clinker a supply of 
fresh briquettes can be charged .innnediately. For an hour after clean-i) 
'mig, sturing the fifo is not necessary, but afier this it is advisable to 



‘ Z. BrautikohU, il, 1903, No. h p. (!2. 




Hlil(,il!H'n'K.S AND liKK^CKrriND. 


jfc-iitJy l(K)Mcri tile thin layt'i'iiT clinlicr i-vni'y hall' or tlnvc-(|uai'tnrn of 
an hour. 

(i. I'nrnin;; nf the ;;i-at(' Ijara may n-ailily occnr nmliT (an tain coii- 
ilitinns, anil in [ai'vi ntci] by arranninyf lliat llic ash-|iit, mailt' nf shtet- 
iron nr ctnitiit woi-k. is kept I'lill of waltr 'I'lit sti'am pi'oilncial is 
txhausitil with Hit air, tools tht bars, rtii'ltrs the tiinktr porous, and 
III passint I hronth I lit liit is ilttompiistd into h\dioytn, wliitli po,sst.sst,s 
a vtry biydi t'llorillt viilut ' 

F APPLICATION TO THK PRODUCTION OF 
PRODUCER GAS, 

I loth trill It 111 ow 11 ton Is .mil brou'n-roal bi iipitl I ts art siiitalilt for tilt 
proilni'lion ol powtr yas lor ytis tntints 'I'lit (lasniotortiifabrik Dtiitz, 

tht Akt itiiytstllstliafl (it hr. Kort- 
iny, Kortiiiysilorf, ntar llaniimtr, 
anil othtr eonttriis ha\t de.siyiitd 
spttial yas piodiittrs and siittion- 
yas prodiittrs for Imtli kinds of 

fiitls with ipiilt satisfattorv I't- 

sulls. 

Ill t\tiy tast it is tsstnlial to 
obtain a pint yas as frtt from tar 
aspiissibit At tht btyiiiiiiny tilt 
tarry distillation products of the 
fiitls ya\t list to tiinsidcrabit 
dillitiiltii's from thi.s [loiiit of I'itw, 
but by spttial ai ranyenitnt of the 
prodiittr till' dilliculty lias bttii 
satislactorily ovtrtoint in such a 
way that the tar is utilised for 
tilt production of yas, 

Fiy 210 .shows flit sclitnit of 
a inodtrn llortiny briipicttr suetioii-yas producer in vortical .section. 
I'lit outlet pipe for the yas i.s situated about the middle of the side of 
(he producer body half way between the charyiny hopper at the top 

' Allow nnHV r the ilet iiiu|iositioii of water lakes jilare acoonimg to tlie eyuatioii -- 

HjO + t) H,+ (,'(), 

ami at tower teiu[ieratures, 

2H.U + 0--2ll) + ('(b 






STATISTICS. IITT.IC \TIO.N’ OK IlIiOWN-( O \I. IlKtjl KITTS, 5!>0 
• < 

aiid till';;rati' ln'lnw Fri'sii tininu tti's an' cliai^ril ihniu^li tla'npi'M 
lu)]i|iiT on to till' iiiori' or li roin I'ltril l>n'|Uclli"- tilling; tlio ■'halt 
Till' main pnitioii of tlir all I'lili'is tliroii;^li tho ho|>|H'i .iiit,' .1 ■-iiialliT 
|ilii|ioi-tii)ii I'liti'is tliioiioli till-m.ifi' at till.' I’oltoia liiiinrili.ilrly alioM' 
till' oi'ati' a I'oiiilaislnai /on. n fonn. .1 ahov.' nlin h i-.lli.' n ai i;aai- 
licatioii /oiir, ami in tin' ii]i|hi |.ail ol tin |ii.nlui-.i tin l.rniilitli'S 
cliai'ni'il ail' ili'lM'iM'il "f tin- M'l.itih t.ni\ n. .n'-t it 11. iiN l.\ tin' linat 
of till' oasiiji'ai nm /..in- Tin' xol.ilil.' n.'ii-'l il in'iil-■ nn\ uilli thn 
air llltl'oiliiri'il alioXi ami l.ilin in llm In.t /on.' tlnm I'.'.oinin^ roiil 
pli'ti'lv I'hany.'il to pi I iiLiin'iil ■_;,i'i". ('oim.'inn lit l\ .1 /.m n ol'tainril 
uliii'h m li'rlimi'.ilh fin.' Iioiii l.ii .iinl ,ill.'i pin 1 ll.-.ilnai in a 
MTiilihi'i' ami .1 saw.lii-l piiiili.'i with two ^ii'l-. pi.-'iiil" m. Iiiitlii'i' 
ilillirilll ms 

Tim \ ii'lil fo'iii I I'l; hi npn It. ^ uiniinim t" .ihoiit -''S.iihn iinirrs 
of .pas ..f tin- f.ill.iw inp ,0 . i,ip., r,.nip..'-it nni 

II 1 I h p. 1 .. i.t 

III .'ll 

I'll I " 

III ; I , 

\ .7 , 

ami lia\ inp .1 I'.iloi ihn ' .ihm ..I I 1 001 .. I .!oii .-ali.i n ■, 'I'li.' . ..ii'iiiiipt nai 
.,f lanpmtt.'s ainoi"ils ..iK t.. .ih..iil oir, L-p it |.. I II. 1 p.-i hois.- 
powiT hour 

Till' wolkiim ol tin P'ln I.iloi m\.i\ simpi. l-'oi "tailin'.; lip a 
II.'W pl.int a sni.ill . xhaii't.'i p.'in lallx appln.l w hil. in 1 In-ol iliiiar) 
colli sn of op.'iat ions t III' nai III .il ihiiiim _\ .liaiiphl m "iilli. 1 . nl to keep 

(he ... illphl It slioiil.l h. .' 1 . ai'.l out .ihonl .'Mi \ Iwi'Ke to 

foiirl.'eii ila\s 

111 tim so-calh'd .loldil.' pio.liie.i s,' whiih an- .. laily arianpid 

ami freipmiitly ap|ili. d .•</ 1 Im la i.pmtt" sn. i i.,:, .p.is pio.lne.'i of ihi' 
(lasinoloreiifiilirik Di'iit/,—a imxtiii. of st.-am and an .'iit.'is ln-iow 
Urn irrati;, 

This also repl'e.seiits to a e.ilain .'Mini, tin' piaeln-. .if .Sehehi'ii 

Kriidcwi.'(1 111 II II , ami the (lasiiiolor.'idal.iik lli nin f,' of uliieli 
fim, 241 represents an example oi llm eoiistrnetioii 

The fuel is led The jiroiliie.'r a throiinh llm elosahl.' eharpiiip 
hopper d-e, from which it jias.ses to tlm prat.' '■ thioiinli llm eonilnistioii 

. ‘ y. /;ra«(i/..i/i/., VI, IIKIS, Nn i'll (lij^ :!41l) “llic hi/.'iipiiiie v .,11 Kiafipiih iiiii! 

]5nuinki)hleiiliri.'liett9,'’hy I’ Mexer, Malle a S 

2 /W, 111., lyu.'i, Xn. Hi 
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BfliQtlElTES AND BUIQUETTUfO. • 


chiulibci' h. Oil Hist setting into operation, tlie mixture of air and 
steam is iutrodaced lielow the grate liy the pipe /, connected to the 
pipe of the fan 1)}' means of the three-way tap k, while the gas is 
removed through tlie pipe (j. When the producer is sufficiently blown 
into action the thive-way tap li is turned until the pipe I cominXmicates 
witli/; the mixture of air and steam again enters from above into the 
annular space /.■ surrounding the portion <• of the charging hopper, 
])asses through the sliaft from toji to hottom, and the gases are drawn' 
oirthrougli the pipe m above the grate. 

The opening of the pipe III i.s provideil with a dividing wall to' to 



Fla. 211 .—.Srhi'Ki'll A- Klirlouie liU'lniIU' hUCtKill-jjlla |'l,JlluC('r. 


prevent the cariyiiig o\er of impurities. 'I'he construction of the 
portion r in tlie charging hopper and the introduction of air through 
the space k make it possible to ifmit the height of the column of fire 
in the producer and to prevent the entrance of hurning fuel into ihe 
charging hojiper. My this means it is po.ssihle to charge fuel over long 
periods without the risk of tire in the hopper. • . i 

Phuwnii/ of the Briquette Gae rvoduc'er.—ln the Korting su^ti# 
producer described above, and also in a producer of the Linden-|tojraW-: 
werdaHype, the briiiuette consumption amounts to;— .-'V . 

1. 0 G5 kg. per. fl.P. hour whei 
A series of tests reported by 
the consumption:—- 

■ ' Z. BnmnkoMe, 1004 , iii., Na 45 . 

1 IIAd., 1905, iv.. No: 20. 


i taking 100 H.P. , -*4*13 

Maijit6 gave the following figilfes 




STAnSTIC^!. AI'I’LK'ATION OK liliOWN-COAI. imtlt’Kn>X fiOl 

2. 0!)8 kg. per H.P. hour wlieii taking 50 H.1‘. 

3. 0-668 „ „ 110 „ • 

4. 0-573 „ „ l-tO 

At ft price of 10.) pn- ilouhlr lo.ol hiii|Ui'tli'v. wliicli a.lioiit 

corresponds to tlio Ilcrlin fuight cost-', tlir costs per 111’, hour 
amount to.— 


0 682 pf. foi 1 



1 020 ji 

if. lor ■> 

0-701 „ „ .-! 



0 ii02 

.. . 1 

Conqiarison with tie- ( 

•llr,l|)rv| 

ant III ai It 

r pe.ls IS 

ol s|i,.cial interest. 

Comparable figures has. ■ 

i oil .1 

pi ler of 

701' mail 

ss fo| ,it Herlin 

arc' 





For a .70-11 1’. jiioilue 

I’F llslli;. 

;0:!(1 1,.^ 

pel II I’ 

llolll i Its pf., 

. 120 ,. 


o:!.’ 


0 06 

„ 16 


( 1.7 7 


1 6.7 „ 

2.7 


0 llo 


1 338 .. 

and ,, 00 


0 1 


1 2 


W'hicli an; (-onsi(lci-.ilil\ lii^lc-i ligm .ilino.t ..iglcMit 

’Pile foll'iwiiig liguics '.oc jiiililislini as ciiMip.ar.iluc ilal.a ngarding 
the Linilcn .siiclioii ]in>iliici’i- roiisiinong lli'-kuil/ loil lacpii ll.cs and 
anthracite peas 

I’l 1< < nf i II. 1 j.t I i'l |( .• |o I 100,OOO 
1 'Ml I <1 I I'.' ihtl. . .kN. I’-.WiT < )Us 

\1 M 

Nut Ijri'iUk-lli'- . !•'0 0 

Autliracil*' jK’as . W n lilO 

I 

The production of gas lioiii laiipietli s Ihereloi'e is the cheapest hy 

0-107 marks. 

Although the use of browiia-oal lai'|Uettes aj)peai-H to he of 
advantage in places where tuel is ecisily, it does not appear it) be 
advantageous to op..rate suction puMluccrs with them at hrii|uette 
factories or brown-coal pits. For this puriswe the crude coals and 
jVttStie,'-for which there is.little or no sale and which always exist in 
'^oaotity, is generally sutticient. 

’ brown-coal and briquette works overlooking this fact and 

1903, in, No. S7. ^ ‘ 

Vmim httUackcr Irujmuurr, 1904, |i. 1272; w-,i; also Is'wicki, lyirtKlutflluh^ 
MVid Beity>ftidurheit moitrmr iMmffkraflanliujm im Verylwk mil Hnuygatyottratw- 
OMht^nlagert Berlia,>18p4. 



liRIgl'K'fTKS AMI l;l!I(.il'ETTIN(; 


(102 I" 

i|i|iii|i|Mii;; its cciilnil itli cti'id stiitioii « itli two lirii|iif'tt(' jfjis ]iro(liH'cin 
lor ]irc.|];u'iiio f^iis I'oi- (wo 120-11 I’, oas nioiiirs would liavu to exjioud 
lll'd pr. I'oi' liiii|iic:tU:a'to produce 100,000 cals., wldle it would oidy 
co.st 7 pf lor waste coal to produce t!lie same uuudier of cals. 

G. APPLICATION OF BRIQUETTES IN SMELTING. 

Keceiitly 1 lie ('olo^ni' Ili li|iiette .Selliiiy Aeeiicy lia\'e succeeded jii 
introducing lirown-en.al In i(|Ue((i-s into siiieltiiiy o|iei.itions, esjiecially 
in steel uoi ks ' 

' .\ /1^ I' J'l / n hi ./.s r./.n.' >/*■ /.Ccn.'n/ <l.i ih,i,n^hrii Unviithvhlt ll- 

niihc^lrify li»()7 



SKCTION \lll 

PREPARATION OF WET COMPRESSED BLOCKS. 

A GENERAL 

'ill; u>n (A \\ i t ciniii.i. - d M, i, !, s 1 1 > >111 • .i* i li\ m - .ist l-i .>\\ n 

iKlIs IS (ildri than I 1 m- j'l''dll-! i..,i ■ il hdndii-d h|.„Ks,.i hii-|ii. Mrs 

nd is dt-riv 1 1 1 < iin i In- t - Id h 1 n-1 ... n-^ \ > -n n i i n-1 hl-.ck |ni ni 

ii ;4 (Idil tH'laiid ) {si-'- j'ji t - > I all'! Ill,' It' ill 1 h - aa ( W - 11. a 1 u ) | hr 
iia'pin at lull of iii’iiild'd "t 1 1 iii.].ii-.| -lui,'. whirh was 

•ustoinarv ha a hai^ (uim 1-ut has n-.w l-.in (li-' *-nl 111 ii.''| |.a -.aMc 

.T.n's. ha lilt'd a sui t "I ml 1 "'hi' 1 1 < iii ( Ip: « J IL* I - - J I 1 i 

Till’ ( J U'lf < " d d \\ 1 • -pi ■ id - -'ll , ,|| I u ihI. U'-I 111 < I I Ik' 

•rill' w d "f t In < n.il M' IM .d \ 11 11 ! h 11 "■« I! w I' li v\ 1 1 < i n [ il it >\ i ■ j ml r 

lasl V. t litaoiiLdd} Il I I I. i', k I'*' I 1' ‘i l'\ 11 ihiplih.' 11' I ■ 11 t d I - > I )m “ T- 

,v }i(‘i (' It u ts i U'l -I'-u II ''' ill lii.di i i|" d - 11 - a i, Il ., I - khmI w . 1 -. I Ml;,’, 
ilti -.id I" di \ ill 1 In' ■'' ’■ - t \ '*1 d d IV ' iijd I Ip n ! imp. - i li i id u il h a 

A mi- Ictl lIlitm I t J 1 - I 

'I'll-'I f'lll'iA"! tin - Ill'll': "I H - I in;;iil It l-l'.'k il-ma i unod-ij plank 

li;:s 1! t ^ --'d J I d 'i"'! 'I"' I*'!"'- 'k' l l-H k ml,, '■! I. l-i t t. dit ilr air 

IruiiLi 

(’ninpat-'tl " ;th III- -la-!- ■■--I iii"'ildiiij inl-< l-l<-k - u idl'd in a lilaj.d 
)ri (‘('lit incit'a-''- in ill' ‘ail.nil- x.ihm, i-ut 1 1,. -vtimitM. mmI thr 

iiiurkot liiiiin'd I" ,» ra-lnis ut iilnn n. l-mi !t--iii • j.mni-a fiointla ui.iks 

111 ord*. 1 t‘ ' tiu'i 'Msf 1 hr \ ihi' * - I t li- I - t • - . ii « " d in -1 I ■ - ''i d.i r.'-' |t , sp|icj-|; 

»f nlilitv. llir lil'ndx I'lU'ddinL' it tin' laidiMiz-h-tltnuii;.' pit it W.ihridniin in 
Lilt* (Jraiid (hu-fiv ->1’ I h-'s" ha* 1" < n i ' pla.'. -l ).\ a u - i pi, . m-j pkuit pinvidrtl 
.Mill isastr sir nil 'll'} ini' {see I'l-iuw ) 

iSiiice th',- rise uf hii'|H* tl in;; !HfWr\ii, wrt ja-rssiiiu has uidy 
iiicivased slowly in scopr and iijijturtanrr. chirlly in fin- jauvinci; of 
Sax(»ny, the Tlmrin;;ian States, and tin* kin;;dunt ut .Sa\un\'. In the 

' Kor further infnrmaLioii "hm- Ih> UronnhohU, mm/u'Oi-', 1907, ii , S* ction 2 ^ 

‘•Uie Xas/prozsteiiifahrikiuioji/ by Ui' liter (p <» <'q ) 

■ “Ine Rer^telluiig sogenimimtcr Fnrinkl'.t/.e auf dm Hraimk<dih*ngruheiJ der 
Wetterau,” K llissel, Z. fir^njnhJi/f, iv, liKKI, No, 49 , p ff to 3 . 74 . 

ana 



004 KUIQUETTES AND BiUQUETTING. 

|jOwcr ]jannitz aiid the Rheiiisli di-stricfc wet pressing was never 
developed to any considerai>lc extent, and since 1007 practiovlly* no, 
wet-compressed blocks >liave been inacle. 



Fi(.. 212 —Aiii'iDiiI tiioiiMtol ItKick |ir'-ji,ii:ili()ii lioiii wcl lirouu cual.s 
111 llir W'ctliiiili. (Jut till-; lln-hloi'k's 


'rii(‘ total proiluclioii oi wet-eimipressed blocks in the Oerinail 
Empire rtaiehed its iiiax'iiiumi \aliie of 740,452 tons in 1001, and then 



I,— —--fla*. .• . ’ • _ — ' __ J- 

■ ■ ■ ' ,, V 

Fio. 243.—Ijiftiiig aiul I'iUng tho lilooks into senes to facilitate air drybig, - 

sank to 580,220 toms in 1906, of which 420,000 tons,( = 73 per centl.) l!ta8‘ 
prorluced at sixty-two plants in tho Halle dtstfict. ‘ a 

The grounds for the diminution in the wot-pfessing ind^^ry 
in the properties of the stones themselves (fig. 245). They have littfs 
chance with the supon'or briquettes because'of their.low strength and 







PHEPABATION’ OF WEt-COMFRESSEI) BI,0(g^<!, 605 

Consequent (Ufficiilty of transport and their low eah'i-Ole value. To* 
th(i!(i‘ defects must be added the ditlieukies in ninnuriA tine. In the 
methods which found almost uniwrsid application foniu i lv, evteiuled 
areas and costly drying --heiU wtS'e re(niircd for ilr\ iiio the freshiv 



Fl<. 'JU >1 1 si;n k- .d lll.OiM, .j 1.]... k* 



Km. 240.—VanouJi wt‘t-(onij'n‘>si-<i hiown <<»») l>l<»('k8. 

pressed blocks. Further, the work was coutined to the .suniiner months, 
since even slight night-frost gave riwt hi considernhlc damage. 

Possibly the Sp’eise mcthcxl, to lx; descrilx'd Ixdow, is de.stinixl to 
lead the wet-pressing methcNl into new paths tind to assist it to a new 
and continued pros{ierity. 




HiiiQCE'iTEs AND iiiirvuErriNo, 


B, METHODS OF WET PRESSING, 

1. 'I’lii; "cnenil inrU:,oil iil' |)r('|iiiriiif; lilock.s liy iiie.-ui.s of Uk’ Hi'rhl- 
Srliini'h. Wi't I’ri'n^ iimst lirst Ix' Ucalt witti Kijr.s. 24(i and 247 
illnstraii’ llic wi4-[)r(',s.siiii; |ilarn iiislallcil for (lie Zc(4iau-Ki'icl)itzs(;lu“r 
l(oldciiw<'ikr (Hiiidiiiid', !\( Zcchan. near Kosii/, (Alt('nl)iiri;), i)y the 
Ni('riliurf;('r I'jsi iiijicszi i'ri iind .Mascliini'iil'alirik of A'iriiljnif; a. S. '['ho 
[iii'.ss is also illu.slrail'll in drlaii li\ (iys i4S-2.')4 

'llii' wri. jiicss IS iiiaili' ii[i ol ,1 imlvriisino and niixiiij'a|i|i]iaii(a', 
t.hi'iii'i'ss itsril, and tlir ai i.inoi'nii'iil fDi' (•uflino iij) tlin nvndi'd rope 
ol coal. 

I'nirn inj n nil M i.i'i in j A ji/il m nir — in oi'dcr lo oi.iiain oo(-)d wi't- 
pi'c.ssi'd liloi'ks i(, IS csscnl i.'d tlml (he rt iidc coal should lie crushed as 
line as [lossihle and iind’orinly inoisleiied wiih the aduiixcd vvaier. 

(Icnei'aily s|ll■aknl^, the coal passes I'loin a stoiai;e hi)p[iei', provided 
lielow with a, toothed loll cnishei (similar to lie 12,4, p ;{;!()), lo Ihc pit 
ol an eleval, ir (lie 2f()i, which lifts and dischaiees it ou to a jiair of 
coarse rolls 4tl lo (iO mni loii^ h\' .Vi to 7(1 cm diameter, 'I'he roils 
are smooth, ha,\e ,i c.ise h.ndened exteiior, and are 10 to l.'i mm. apart 
(lit; lit, p .'i.'ii). riiey disch.iiee the coal into a (Irokc mixiiie and 
mashiiiy appai.itns, which is placed at the side of (as in lie 217) or 
immediately below (lie rolls The niivei shown on a laice scale in 
lie. 24.S consists of an non troiiyh in which a i-eiilial shaft rotates. 
Inclined knives oi piopelier.shaped wiiiys are atlached both to the 
walls ol the tioiiyh and the shaft Dnriiie opei.ilion the coid is by 
this means chopped np, kneaded, mixed, and carried forwaid At the 
same lime it is stcadil\ spiinklcd with walei from an upper horizontal 
pipe |)ro\ided with mnnerous lioles, (he Ilow beine carefully watched 
and reeiilated by an attendant. 

Friable coals re.|nnc a troneh ieiieth of 2 .7 metres and slight in¬ 
clination of the kni\cs to elfcct thoronyli admixture, while hard coal.s 
rei|uire a lenyth of :! to 4 metres and more inclined knives. 

The mashine apparatus delivers (he eoal on to a (lair of tini' ernsh- 
iny rolls (tiy, 24(i) 4 to .7 mm. aiiart. By this mean.s ernshino; and 
mi.xini; are carried out ctfectiM'ly, after w hich the coal is delivered to 
the rear of the rope press 

'I'll. (Iroke's wet pressing apjilmuee is jirmidcd with an eikye riimuir mill 
(tips 19 1111(1 20, pp (!(i (i7) nisteiiil of tlie roll rruslicrs mid mixiiie appliance 
l''ort.>ieu iiiatcnal', siirli a.s wood chips, etc , are retained, and the rcmiltiny pro 
ducts arc considerably better limn those of the ordin.iry methods. 



i’lti pU! iTiov III' wKi'ii iii.uriYS 








l.-„, 24C -llrmMi .■.■il .. . /•" i. >M-Kn. K-.hl. i.noik- 

(ll^ickauf, i.mh I'i '!)'■ Ki«ri.jo. ./t-r. i iit.'l Mav hnn nl il rik 
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BBIQUETTES AN1> BRIQCETTJKG. 

( ■ 

The preas (fig. 24!)) is very similar to the ordinary rope preto for 
orick.s, and consists of a horizontal cast-iron, partly cylindrical and partly, 
conical, casing, through' which pas.scs a strong hollow shaft usually - 
fitted with four propellcr-shaiied knivo.s. Thc.so thoroughly mix the 
mass of coal and drive it forward through the .square mouthpiece as'a 
coherent rojic on to the carriage of tin; cutting appliance. The press 
is about If) metros long, with an internal diameter at the front and the 
back of 0'47 to O'd nieti-e and 0-7 to OTo metre respectively. Two side 
openings, closed with .slide.s, are generally provided in the front portion 
in order th.at stop|iage.s may be dealt willi 

Pigs. 2.’)0 and 2.')I show this forepart in .■mother and more conical 
design on a huger scale It is provided with a mouthpiece (omittod. 



in fig. 249), bolted on at the, (op. Tlu‘ mouthpiece is made of copper, 
has a si|uare section imrrowing towards the front, and is'surrounded 
by a hollow spaci' through which steam (usually waste stoam from, 
the engine) can be circulated. This prevents adherence of the coal to 
the walls of the mouthpiece and ensures a smooth,'oven surface for 
the rope. ■ . ■ 

Thf Cnttinii Apjtlidnce (fig. 2.52).—The coal rope passes piy tp t^e 
platform of a waggon carried on a strong under frame, and .is (Spt 
acras-s by means of three steel wires (preferably piano wires)'stretch^ 
in a framework at distances apart equal to the breadth of a block. A 
workman, standing clase to the waggon, clamps the rope betweeri two 
jaws by means of a lever arrangement operated with the left hand, (ind 
either pushes the bar holding the wires, forward or-draws ^it bac)|’ wth 




:>ioe tuievation 



o 


Fjg. -46.—inashiD,.; apjumtii" for hr.,»wn coaI »n»i w*t#-r. 
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Fuf 249.—Nunburg brown»coal uct-prcs.^iiig appliance 









rUKI’AK \T1(>N' OK WET-OOMl'IlESSEII MLifl'KK, 


(ill 


Ini' right liaiid aiul rnt< nti'thm' lilm-ks during v^liudi [n'liod tin' 
tonvai'd' iiiovi'iiirid nl' (In' lojic lia,'' hnnii (aknit np In (In- c.iiirngn 

•T' • } ' 

• f 




1 [(, -J-.ii 1 ■. I,r 1 1.' ' I : I . - • '1 11 : , ■ 1 ' • ■ .1 ! 1 • -I •! M," III i'.i I ( 

Tllf cLuiil) IS tlicii i''l'W Ic tl .1 t MUllI' 1 w.l^lll (il.lU' ill! 
mil. Us (ii'i^iii.i! 

’i’br l-iw S ' '1' ! lit: ' l.l Ml j I III' 1" .11. >111 I '1 ill' ( .11 I I.I^' .'I 111 i 1 1 m |.l.ll r 1M 


Kl>/ 2r'l --1 ri'tii 'I'*-' <’! t'l'' I'Miit pait “{ th<' 

t'rwt arc hollow and hnalrd with Mnam in ord.T to prcv.'iit adhnrcnw 
of the material. Fig. 2.’)2 nhow.s the iidc-t and onth-l |iipes 

'riie output of a N’ieiibui'g wet pr^•^'. amounts to about ti.'iOO bloekH 
per hour, or TbtXlO blocks in a twelvedioiir shift, wdiiln the imwer 
necessary for a complete plant (as in ligs. 2'ttl-2'n) amonntH to «() 
to 90 H.P. 
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BKIQUETTES AND BBiQUITOJJG.' 


■ The wet press of Hoddick and Kbthc, Weissenfels (fig. 253), differs from' the" 
previously described Nienburger appliance principally in the abseoce of L 
neading trough and by the arrangement of coarse and fine roll crushers' 
immediately below one another, which pro ides a considerable economy in sLe 

With successfully by this macliino, 

eub!ifltl'’'''''“u Kiscngies^erei und Maschin-' 

ul^ai^^kti ngeselLscbaft, Holing * Kouig, engineers, Magdeburg. Heymey & 

aio“™" -ei, Meuselwits(Altenburg); :■ 



Kio. 202.—Nienlmigei cutting iippliancc for wet-pressed stones, 


■' .(kIo automatic cutting apparatus* (D.S P No 

44518), con.struoiod by tlui .Mascliineufabrik A. Eisner of Lugan i. S., performs 
the very laborious task of entting by means of a horizontal steam-engine, which 
moves a cutting bar across wliiirti four wires are stretched. Howeyer, it utiUses 
up to thirty wires per shift {i.e. five to six limes as many as. are used - in hand 
euttmg), principally, as a result of meeting hard particles.' It \ nctfesXy, . 
therefore, to carry out a careful dressing and purification of, the coal,' p '[-fp.if,, 

Ihe drying of the finislied wet-pressed blocks is carried out in the ^ 
atmosphere almost umversally, The stones are genemlly placed on^' 
short boards for conveyance in frame waggons to the ’dr^^ khe^^ , 

' deaUdic PrauniMmindiatriti 1907, ii. tt. IZ ■ ' ' ' 
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§ 

(fig. 254), arranged on a lattice work at short dis'-tiucca apart, aod 
subjected to the action of the circulating air f<'r t^^o to four weeks, 
according to the temperature, moistuiw and |)revailing winds. 

The capacity of a drying ‘<lied t d.'i metres mi height mid of ilffl metre* 
effective breadth, ammints to ■■i.'iOO liloeks |i.>r metro of length 

During air-drying tlm innistiire in tlie hhicdts doereasos to alKiut 
25 to 28 per cent, and their enhieal eoiiteiits diiniiiisli by almut one- 
fifth, c.t/. from 210 X IIOxb2 inin. in the eii'i .>f the uet block to iiDiUt 
185x97 X 55 mill, wlieii dry. 

The co.st of iiistalhition of a Xieiiluiig uet pi ess plant iinioiints to 



l-'i,. 'i;,.! |{„.f.h,kaii.iU''lli"’-«.ii'ros 

aliout 15.000 marks, exclusive of pouei plant tiaiispoit trucks foi blocks, 

rails, and buildings 

The cost, of production of lOOlt blocks.- H+.'i kg in a two-preH,s plant 
in the Merseburg district, working on tlm iisnal lines, aniotnitH to 

Luiuidation of the installation costs I d marks 

24 hi. crude coal at 15 pt, d fi „ 

Wages for pressing, drying, and loading . I’d 

Engines, power and oil d'5 

Administration 6'5 

Total .7-5 marks, 

oy 8'9 marks per ton. Consequently, briquetting is cheaper than wet 
pressing. 

• - For the above work a press requires eighteen to twenty attendants, 
while the Wo presses are driven by electric motors of 140 H.P. 
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, iiuigb'rn'E.s AXD niu<juE'mx(;. 

Arlificud Drijinij i>f thi' Wel-C(imj>ri‘HSi'd)il()<'h. —In order to effect 
more rapid dryi^j,', an<! also to utilise the cold season, when the plant 
usually stiyids idle Ijecause of dangers of frost, artificial drying by 
iiionnH ol’ Hti'iua or wiisto hnit hiis scvnnl tiinos been introduced 

iicre and there, but'has always bi-rn U|i ajrain. 

Recently, however, the Hessian laow n-eoai mine ' Ludwigshoirnunj/" 
at Wolt'erslieiin, described on [' tiOd, has fn-eii ei|ui[)ped with a lar^e wet- 
|H’essin ;4 plant nsmi; waste heat on tin* piineiple patent'll by Keller 
of l^auj^n'iibeck, whieli, after nvereoumie many diHiculties, appears to 
be (juite satisfactory' 

Tie* wet ci'liijae^si'd hlecks ate ki-p! in cliivri] eh,nid>ers (21 U* 10, eaell o( 
dn metres IcMu'tli) lieated l'\ u,is(<' heat III eoler to ohlaiti tlie m^ixiMium 
luiiloi mi ly in d I ! lie sci a s ui hlneks .t i e ,u raiiLCeil elnse at the hot tom near 
to the soiiiee of he.it aiid diM'ieme: (euards the tep 

'1 7'/o' .S'pm.sv Mrfhnil i<l W'rl /hassiey-—This methoil, devisefl by 
K, Speise of llatlea S , has been hoia-owed from the em’amie industry, 
and is earried.oiit in drop presses on the lines ol the ItoistfUi briidv press. 

Tli(“ staiiip tails tliiei' times on tin* coal loioeyed to the mould ly moans 
of a worm i'onve_\or and mi\ei. i )iy < uals, eontaimiiLT 20 to ‘1(1 pel etuil. water, 
are most suitahh', hut mmdi wetter co.iU, eontamimt 12 to 'ij pur taail. watei, 
can he com pi esseil. jdir eo.iK of o\rr o,') per rent, w.at ei I in* <lie must he steam- 
ln'-iled to |ircvenl adheieiiee. .\ smooth ji.iir ot lolK, placial lO to 20 Him. 
ajiut I, IS U''|Uil ed to lirst. ci ill'll t he eo.i i se j)ai t i(des. W itli the ,nd of voiltlla 
lion fhannels m the nimdds and dies, siioiiLt jue'.sed hloc.-ks, inti'rmedmtc 
iiet ween ordinal V wetpiessrd h!oi-ks ,uid la iipietto'', arc oht.iineil. Aceordin^t 
to the leport of tlie iinenlor, the fies})l_\ (iie.ssed tdoeks can he transported 
dnart, or they may he [iiled .ihmit two metie.s In-^h in ci»voied stifraae .shods m 
order that they m;i\ dry siow]_\ without the d.ariLfer of formnie laai'ks Rapid 
drying in the siin or in the ordnt.ny diyiiiL' she<ls is not reeommonded. With 
the usual ;^i/e of mould, 20(1 x inOx')(» nim , the fiesh blocks weii;!! 12r)0 to 
IdOO itrm., and lOilO unin. when di\ 

Tlie Spi'ise-pn's.scd blocks aj>j>ear to l)e coiisideralily more dillicnlt to dry 
than the ordmaiw wet-compre.s.si'd blocks, piohahly Itocaiiso llie latter are made 
wdlliont the addition of water and .ne porous t'.ireful euinparative experi¬ 
ments on the piocoss of diyine: have not been carried out, so that no drying 
curves are a\iulahlo. 

In tlio tile the blocks soi»n attain a red heat, and stand up well without 
crumhling. They are relatnely nnatlccled by frost, and can be compressed 
uipially well between -7 and 10" V. 

' Klein, “ Die Xas^prcs/slem-'l'iockenanlage auf Grube Ludwigsboffnung bei 
Wolferalieim,'’ /. lhauidofde, in , lOOri, Xo 10, tigs. 283-23'^. 

• W. Handhahn, ‘‘ Das t?peisersche Vorfalireii fur gnibenfencbte BrauiikohW’ 
Z, Hraunkokk, vii. 1909, Ko. 41 



abafiR’u ot clrviii;; vlieil-i. iliy .njil iiiipi'uvcd lilork^, Iohrit yurly 
of wdi'kini; lowov aii<l workiii;,' cu^ts. 

Tile ultiinato valiii’ of tliia c.iii oiilv li-' ileti’niiiiied iift'.T tlie nn.-tlioil 
Itas been upplicil on a lai-do saali', but. tin- cxpiTiim'iilal n snltH up to 
date have, in any ease, been highly satisfactory. 







APPENDIX. 


Preparation of Briquettes from mixtures of Pit Coal, Brown Coals, 
and Small Coke (Mixed Briquettes), from Peat, Wood Waste, and 
other Organic or Inorganic Non-Metallic Substances, 

I. 1’iiKi‘MiATiii.v oi. iiHjM Mimi'iiks or Pit Coai.3, Brown Coals, 

AMI SmaII. CokK (Mi\kii Biiuil'KTIKs). 

P. risi'li of Coloonr ' |)ir|iaieh mixed linc|ueUc.s of O o to 5 ke. fruiii suitable 
iutimate luixturcs of 10 to 'JO per cent, (iit coal (prefcraiily hard onal) and 
90 to 10 per laait oidiiiary eartli), iindned brown coal, xvitlioiit (he addition of 
any other bnidnip: material. Compared with the pit-coal hriipiettcs prepared 
with pitch, (Key posaesa the .iihantaees of cheaper production .and of hnrniug 
much more freely. 

.\t a later date this has been repeated by others (II. Tro,sken, Dresden, 
the Kgl. Saohs .Stenikohlonnerkc, Zanekerodi', and olhers) on siniilar mixtures- 
with the addition of brown coals, which cannot be briipictted alone, or small 
coke. I'kxpernnontally, more or less supr-rior nu.xcd briquettes have been pro- - 
dneed, but as far les is known ni no ease has a develo[inient on a manufacturing 
scale heen .attained. Since the various raw niaterial» of .such mixtures are 
seldom or never olitained at one and tlie same place, one or more of them 
must he imported, and tlie process is alwajs hurdened with costs of freightage. 
Tlii.s makes the cpiestion of [irolit a doubtful one, especially as mixod briipiettes, 
even when dried brown coal is used as tlie bonii, can never attain the calorific 
value and the selling price of good pitch hriqnotles. 

The modern method of hriqiietting anthracite and small coke at I'oint 
Breeze, Bennsylvania, is dealt with on p. ‘Jit! ct .wy, 

11. limoUKTTINIl OK (,'OKK WxsTB. 

The considora'lile quantities of sieved waste coke, only ignited with great 
difficnlty, whicli are obtained at coking plants, gas works, storage place?, etc., ^ 
have not, up to the present, been very generally turned to acoount. Btiquetfc^ 
ing with pitcli a.9 liond ha.s generally proved itself to be either too dear or- 
unsuitablo. However, suitable methods have been introdocod recently, isg- 
tho production of “desulphurite slow-combiistion briquettes ” by the method 
protected by the Bros. Hiipfncr of Bleckendorf in the Magdeburg district. By 
this method all kinds of coal, coke, pc.at, briquette waste, lignite, slimes from 
coal and anthracite xvasheries, etc., can be pressed to briquette? in the shapk 


Z. Gblthavf, Essen, 1884, p. 1801. 
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ol small cubes or blocks wVijbing several kilograms, whirl, .vill burn without 
smoke, soot, or smell, give off no sulphur compounds, sad form no clinker. 
The cheap binding material used is kept secret, but it csn be taken that its 
chief constituent, r8.sulting in the ijbovc proi)crtms, is bmc (calcium hydrate, 
lime water, milk of lime, or the like). The bll.|uctlc.^ onlv .attain the necessary 
strengtii dftor dryin;::, jn-nlialtlv h\ iiu'uiih nf wuhW itrut 

\\ ith loganl to the of t h*' ini'thoil of ti*-'\i![ilitinsat ion in its upplie.'ttiou 

to coke, (lobr. Hopfiier^^ivt' the follouuiu' ev.iinph' in ii pnntetl uiverlisotnent; — 

At H coking pluiit, iod.oiMl of tltsuljthniist’tl vlnw ^oll|ln^^tI^ln hritjnettos 
have been prepitied (i,ul\ fiom the uuv,,. Tl,,. nnupnunt .onhistn of 

three plantK of the l \ pe, oai-li hn- an imt put ui .'ui.oou pn (1,.^ . nml 

night-shifiH. 

In a ihiy- ami niL'hi TetkiMMi .uihicil l.Mi|U.'ttfs. im, 1, -Jito ^, 11 . in 
kkoigiit,* or a tuta! l-io.iioit k*.:. .nr i tiii(p!.‘|f,| I'.i* h .ipjin.titiv pitMlnces 

2o0,000 hriipielto." - i 1, l''0 ptu hom i!i,i p* ptu niinuii', -,<1 that the -piaiitity 
falling to each "hifl ui lU-hl aii-l a half litun^ i^ — 

.lAf^ena/;-1 Ukotm kc ‘i-lv at I mukpti lud k- I I'J .'lO n,ark(>, 
d''*’** .. h.tllil l'». I IJ .'id 

lod.dOd \s-j_. lualftiil li'i'eat phea' ol i|-e iiiarkM. 

irfi^tn (each appaiafii's pel tu-*'•hDi-- 

2 men for emshiim o d ni.nk- 

2 ,, ,, iiioiiltlii):: in.e Iiidos i; 

2 hovi! ,, ,, ,, ;; 

I men tor tlio < hatuiel 1 

I Ikoys „ '■> 


;{: 


IIIMI 


ld>r the tiu'ee install,dll'll' 
2 men tor honii 
2 loreiiien 


d'P 111 ll las 
{] 

10 .. 


Strain I'lloui (twl 'lrt/ni‘/ ■ 

150 II r. for 20 hour' at 1 pf pn H.l‘ 
hour l2tMtmik 

Drying 9000 kc hnfpteUe.s at 1 mark jier 
100 kg. . 90 


115 


210 


>» 


Total ."iKO marks. 

Liquidation of'the coils of uistallatiun (250,000 niark.s)■ 

2 per cent, on huildiiigs 25,000 marks = 500 marks. 

10 „ „ on machinery 200,000 „ =^20,000 ,, 

10 „ . „ onpowerplant 25,000 „ = 2,500 „ 


for 300 days . 23,000 murks, 

or per day , , 76’7 marks. 
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'Ini'reM : — 

'5 per cent, on :(>‘)0,00() marks -- marks per nniiuni, 

or per day ■ 42 marks. 

/I’o^'x/or ll'ifitrc: - 

At 10 marlvs for lO,i|lt() k^. tlnislied'n.lk bri'piettes . loO „ 

Tolal . 81S-7 marks. 

<^inseinH'iilly 10,000 kjj; cr)-,! .“ai oS marks, the st‘lliii;r price lOS 

marks, Icavm;; a [)rortl ofahonl 12.‘1 maiks. 

111. or \\ \sii: Cokk ( Kalm \ziik') 

lo))' a limit ten \ cai s llm W rs''rliii'r Kok^- iind Kauma/il u orke, A tissi^, have 
prodiiiT'k hy (Ji'Lmsifviiiu hiouii coal in <‘li,imher om'd.s, .i rokc under the name 
uf Kaiun.i/iic 

The irh-lmt (ukf liiawii fimii tlie Imltma nl tlic ch.indiei^ i,vciy thicc Imuis is 
either 'pieiii'lied with u.iOa or allnwi-h lo oi(»l iii |ii]ie', aflei whnh it !'< sorted h\ 
hie\ in;^'into riihhir-, of ij to I min [or ‘■nel imi-e i-- pliiil','>f ll'ilimni ha holier 
In while till' Hiii.dl' heiovv I mni. aie ml In-r nsr.l m In Kpiel t iii ;4 oi in iTiek kilns. 

an aOdilioii of 7 per rent of fh'‘ lar <ibl.iiii('d in the eokinji, the 
WesscliK'r (’ll piopaie K,uima/itr hii.|iietlos, uhieh are sold for domostie and 
nidiisfli.ll pnipoM's, and ao* in eonsidnalile (iein.itid hecaiise of their sfierial 
propel ties, particul.n I v (hen hmh ealoi ilie values (ahoul l 7 Tt <‘al.s ). 

The hroun coal distdled m the tar dmlillmirs of (Vntial (iennaiiy }.^iV0s 
rise to ,'i poioiiN oi-,ijiidar e(d\e, uliich eould he hi i([ii(‘l(ed under the eoiidi- 
lions lanl doun on pp -SO--j,sp hut limK a eood piolitahle maiket without 
furtln'r woikitiL,' up. 

I\. IhiKporiiM. or |'i-\r \m> Simu \it Mmhovis 

The eiiiliMvmus to utilise the deposits of pe.it found iii exleiivne moors to 
a liet ter ext eiit ih.iii In I In.-.iiieii'iil meflmd nf eiUliiiLr .uid drum,' peat hnel^s 
have, from time to tuinx U'd to maiiv e\['ei imeiit'' even <ai a teehnieal scale 
Tlu'v have usuallv tailed, howevei, ln'eause of tlie y;ieal iialuial diflieulties. In 
Its natin.d stale jaat eontains 7d to !t0 per cant water, wliieh must be 
laalmaal to al^unit In or :i() p(‘r emit. Since the pe.il sub.staiice holds water 
very leii.ietouslv, this is a very dillieult matter, foi even iiixler the jxreatest 
pressure tlie water ean oiiI\ he dimnnshed from So to h.’) per cent. 

(leiK'raliv speakiim, it is too eostlv to remove the rest of the water hy heat- 
iiio, so that [x'al hri<{uettino can only come into eompetitioii with coal in 
countries winch have little or none of the latter commodity, c Scandinavia, 
particularly in Sweden, wheie the indiistiy tluivcs at vanoms places. 

So far as is know n, ilauv are only a h'W peat-hrnpictte faetones in (icrmany • 
(Oslrach, Wiirtlemherjx. Lan^enberonearStettin,Sehw en/elinoor Osttireussischen 

' Uiunii, “ Utstiiijro 7ur Kratter/ou^aui^ und Kraflvcivvfrtuns aiif UfiTgwcrkeii,” O'luck- , 
atif\ Rssoii, 190{>, No. 31, j'|>. 1014-1016. A. Zce.so, “ Aafbeieitunvr, Hnkettieiuiig und 
Verkokung dor behuusolien Braunkuhlen,” Bniuniohlc, vii., 1903, No. 3, pp. 89-40. 
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P<'nt:iii\vorke). In ilifiv l^ .i fa. iui\ m niii.'U. .ti H‘'!i'ii;u'r.’rt 

in Holland. ^ • 

IlecciUlv peat bri.niott Imm* Itoii ['O.ilitM-.l in I hr tta m 1 ri.'i (<la. I S A 
!>}■ tlK’ans <if Mooi\'jiH'-"'.’-' Iil.uln l'\ l!if\\\;i ni l.i.^ilia mi ^I n W nrK'-, 
South IkistoH, 1 lin\ ai.' ajij'lTn! Mi u''po-'i'i'. i'. Im ].u uiih> li\r md 

holler litni{i, and hn di'inr-tia n-ve'. * * 

l.arvin lia^ rc.iiilU laiMi-lnd ,1 in-' (''hna i! 'iid siu,l\ <>1 

peal I'nijneilinL'. w il!i p.u! i. nl u i > n n n- i" i le n,. ! h- >,i'. him d "’i m ''w r.h n 

Si'MT.d plaiil> aie d.'- 11!" d 111 '!> ' ii! md Ml. . at .I . !i .i . :. 11 1 >• s ,thr 

[H-at 111. ..a aii'l nlh*'i . mp-Iim. ni' < - I m , d t . j a "Ml die k m ■ n '• aO an il.'U 

doall with 

’I ho III.' liani' al a j.j -1 1 m. I ' n. I a i ' 1 .1 : ■ m i ' ■ ■! i ■ i; \ , a ii. i ] i. -n,^ ] .'al 

.U‘ 1 ' \. I \ Mind ii t" I ]."'< > -• d Ml ’ i.. 11* 1 ' m ' 1 a a .. I , . ■ i',-’i>.ii.dlla' 

I air'11 till 0 111,0 111 la 'illl! h 1 - • ' I., '. I w M a i . ! ^ ' ■ /. 1 . ' i , . a . , • 11 I 

uii'l ^la'<^lll^.•n^ (’1 \k't)_i •. d • 1 ill / ’ M I. '-a, ,,t da 'k ! i ! . ^! .a dam 

I’.M'k Ml. I h.i M.i-lilla-M! dalk Id 1 ( 11 .' .s II ' . Ml,; ,i s i,. ; ,i' ■' i,r!"al 

.•■'tuiiati ' Mid 'l< !l\- l I)a'!: Ml' . I’"! a ; ' M,. I \ 1 , I'. O' ^ " a . 

aci .Mint N "I I MM I <li \ in.' md ( i. .--a / m 1 ’"a.. I i i I M n- m.i, 

ami the duMt: nn ..i pi "da. a,_- [n M > " il, n. n d, d.u 

// /V/m... /a-'/". / '■/ ,a. ", I ; h I ... .. I m aadi' i;-. 

lUMI .''I'-t till, -nn <■ 1 ■'M" Th" ]M Ml-..' n "111 • .'I ■ I t, i ' l; i III"") i!"''liiitl.'- 
Ili t iil.d\lii''s h\ Ini'. Ml-- "t I I h \ 'i I ' ii’! I n.,' Ill a li III' , I' ,d 1 1 ic . I III I Ml I In' 
air (re. eiltU ai till, i .1 In O h I^ d. - I, n-- i) 'in! .1 M .inn dt "Ol ,n' jn i < .ail 

II ,(). 1 h \ iii'j' i-v tinI'l 1' d 111 I Ihi-'k m I.idii 1 11 . I a 1, 1M, I a In, 1,_ pt. mu- |s 

iov>i ti d In in a I’.n. k i.i i "pr pi. - - i!," "idin n \ : . p. 

\ri la-'lina til t h. I "■ il . i - ' i, a ■ a. 1 ' i oj . ; 111, ' j . m \t. i , 

1m- h lha! It U.|V (.|d\ P" -I I I ik Ml Ij I 1 ' ' I id!, J a i , II - L.i - lilij'pti,,- 

w as at 1' .I'l I MM :n,i! 1. i j i \\ i i 1 n . ,j , i im n ■. i , i I in n 1% - l"i ii.»ll|.,n 

Siin , , \ I I, -t lil ht Ji. ' ! n . . d i "I'. I 1 - , > 1 ,1 I M la j.a, .,i 11....-a11).ni 

"f Kltpdl h 1 .-,lk t li. di np;. ■' a.a' li ,il \ ' 1 . a ii' M. ' . I i', t ■ ' a \ i - I ain 

Th^ i ■ II/r n I'' II '•! .1 ■ I li .\. Ii/' In,""), in ,; t . I ik a I ij I'ln, l■ln'l^|• 

In'ist 'if t ti< , 1 1 I 1 1 '.111 [‘1 tl 'm\ vI I ' 1"' ' I " " - Unit 'a lin ’ In • I, pn .. I in . 

fi;i"lM<'llf h\ .. 'p- I 111 ill. t ll" 1, Mni d'.tin '1 in d| npn M, in t .,p.' pi . 

I'd" Jd.d M ) '.Ino. ' a I I I.'S •'■tKili'.t tli'l I . "Inph’ln lill'pl. Ill nl -Hill 

nl nrin . it ImisSO",! s m • it -llnn.'t il md .l 1 mil d -- -hap. .il.d -HJ1 u < 

Trtniii" Ilf <>t I'l'lt Ki/ I), 1/ 1.'>'.■ nf ■, ■ M’f'/.J I k* I id.a J alliM <1 . 1 1 '.iVlMj: 
the ..ajn'itdfi.ihh' evpm-.- l.i.imd up m aii diiM':. Ip pU'hnm' llm w.l p.mt 
into Uih. s ;uh 1 att,linin': a -liiip!.'di h\di .il i"ii h\ li. at iii- imd.a lTI'mI pi 
(1) /^./k, ( lass 1 tui^ Nil 1 tdl. I 1 (, I If. t I id "T I't. 1 hMJ) Willi \ .tri'ins inodllira 
lioiiH tills ini'ihod li.is Ih'.'Ii .jpplied pr.'tiialih in tin wav nf siipplvmi: .a 
material suitahle fnr hn.pultii.L' h\ Miditi.m pin* 

Tlu* Intenmlional dkirhoiiHinp’ <, f^d , 37 hda .11 \ i' tm la St n .'U l.'.inlnn. had, in 
l!ie Spring of !'.♦<)!>, hiidt l\\<. kirg.* ]i|,tiii' on the I.k. nk.a- ri-m in niic m 1 icland ari<l 
tlie other ill (h rnntny 

• JU-humfhh/ ‘•nh'- Am'I i^aii Inst.M'-i’n'j /:' r". , 19h7, N‘.. 17, )’]i. 

and X. fir innkohlr, m., 1SII'7, No. "i!*, p. 67’2 

“ Ti'chnisfc Tuhehn/f, St.o<'kliolm, 1907, No, 22, [» i-t .“"j 
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bkiquettis and briqpetting. 


Irodwhon of Peat Coal.—Hy peat coal, the' Deutsche Torffcoblen-Gesell- ’ 
sdiaft m. C. H,, l^rlin, understand a briquettable product obtained, as described' 
l.elow by the Sclidning-Fritzschen method, whicli has ken thoroughly tested 
and taken up by them. 


Air-dricd p^at is broken up in a disintegrator and sliglitly lieated in a retort until 
the «bole of the volatile ga^-s are distdlod off. The gases are purified, led to a gasometer 



tia. 255. Di'Kjui'ttei of penl (I ami 2), wo<h1, sawdust (3 and 4), cotiibiistible earth (6), sugar 
(6), UMp salt (7 and 8), and cattio salt (9). From the briquette collection of the 1^1, 
liorgakmlcinip, llerliii. ^ 


iintl used for heating purposes ; while the heavy tarry gases are left in the peat, which 
is then compressed in closed s|mee3 for twelve fieconds, during which time it is further 
heated, resulting in the production of strong transportable blocks of considerable 
heating power, (According to a 1!)03 prospectus.) 

f. Ptcat'd arid v. Versehuer ^fe(ho(l^ —Peat coal is al^ the nama 

given to a product obtained from moorland masses without the application of, 
heat and pressure. It has many points of similarity witli the very dry ^tahular 
bricks made of Central-(ierman brown coals. ♦ 

’ Botticher, Z. liraunhhl^, vii., 1908, No. 21. * '. 
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The cut loassea of peat are first imlvensed in a uuxing anj Ci luachme, ^ikI 
then led by means of u wormcoQVe\or to the so’CalK'd ttlvi trio’mouthpim*. a reol- 
angiilar cheat £4 metres in length, whose two broad form (lie rU'otvodvH. While 
the peat is pawing through theehest.analtiM'iulnig ourix'ut i.-' pa«HHl ihrc iigh ihe maw 
continually, bringing aUmt olecti-olv'^i^ <•? llie luatenal, wlurh np the Inrf fibre* 
It appeal's that the contained oils and loins au- n't fn.‘e, oft \#bu ii dc]>end5 the whole 
Buecetf of the method of niannfactnrc The ile(oni|'os<-d ma'*'* n* now brtiughl into a 
Dolberg peat nmchme .ind fotmed mio two endUa^ i>']>e-, eadi about sxS cius. in 
section, which pass on U> a euuin^' in.ii Inne and au- lividod inU* i iil't'-. of ^ cm, wlge. 
These are laid on boards and .-ui'j-'avd to a pu limnijM dnm^' in eliaml'ci' j»roV)de<l 
with a current C'f air Afui i,, t i^hi d is^ ih<- -toil's ii<- tlnouii ui-gularlv into 
drying towers, where the di viof; is .‘<.ni|'b [<d b\ im uis of jop. - lu-;u«d wiili waste 
steam and a current of .iir pro-liKed l-y i fm In tliir’\ -.v i * f('it\ ei^hi liuurn the 

tower can be emptied at tin* boti-.m. likr a bla-t fmi \< . \\ ;• !i"’it nit<Tinjam,.' tiie work¬ 

ing,fiesh blocks I'eini; aftenv.ud- dtaiu'-d in at tie- i-p I'lp- “ih,!! n.ai m then 
fiinsbed.* It contains 2.') to ;{(t p, i .eiii uOn.po.M ,s h.udin •> an 1 >lrengtb 

(giving little or no wa-t^), and ' an It- ton d l"i "i iii'at'h' in tin'op.Mi, dnnng 

both cold and warm wcatliei, vsitluaii iiii-bOf; enu in\ n]'[.ie' mM.- oloiatnai It m 
important that i-nl_\ p«-nL fi.iM ni"*'rs of liudi alti’n ie. .uli i-iaioodh n.cui in Norili 

Hannover, Oldenburg, Me(.klenliiii_i,', Ki'i rm- i.i.'i- i-s,t'ii;. f,,r tin-... 

“ |)cat cml.” 

The patcntcos baxe boon tlon luoiiii'd m a lu::'' ovptftiinont.nl pliiiil 

since 10()7, <'Uid lind lliat tlio costs oi piorlu'iioii no\.i amount to niuro than 
5 imirks |X)r ton. 

Nothing can be said iuTo of ilu' oiiior niollioiis of tninuiL' p<'.il to iicconut 
(by degasification and ookmg) I’r'inini'Mit oxpoiis ionsidoi tlio nlilisationin 
gas produccrn for tlie mamifaolino of pouor lm-. .md ibo lo.^oltnit-clionp ]>r()- 
duction of large ipia’Uities m 1 olcoiinai I'nnov, to bo ib*' mo's! nonoimcal 
inetbod of dealing uiili po.it ^ 

V. lirui^UK!riMi ni .'s\\vi'isi .\\i> iiiinn \\\sik Wocn 

These tnatenals can genoMllv be l-ii'niotiod faiiU nadilv witbout a bind¬ 
ing material, for \\ht‘di piuposo tin- stn-kv losiiious constituenU of llm wo(xl 
are usefl. 

In the inetbod devised bv dans A' do , Ihsongios/eiin und Nlahcbinenfabrik, 
Biidapestb, for the preparation of haadnsl bn-jnetl'-s, lie- fresh saudnsi, wbicli 
usually coutains 35 per cent. moisLuto, is pas-sei] through a womi conveyor with 
a heated bottom, when the water content is rcbiced to I'J pereenl. and the 
resinous oonstituenta Inpiebed. The material is then jiassed to the heatetl 
drier and tlieu to n bri'jueile press. 

The briquette press used i« of the Anudd type No. rd),750), which 

is a crankrlever press making 22 strokes |>er minute and producing aliout 3(50,0 

in ten working houre. The power rojuired for siicli a press and the 
attendant driers amounts to aWit 16 11.1'. Sawdust hriiiuctles can also be 
prepared in a brown-coal rope briqviettc press. In tig. 2b!), (.1) represents a 
fractured end (4) a complete specimen of such hricpiottes. Their strength is 

' Frank, " Ueber Oewinnnng und Verweiidung von Torf ja Ileiawetken nnd zur direkten 
SrafteijeSgung," .F,/. 0imu, 1907, p. 1692 rfirj. 
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« JWUQUKITES AND BRigUKTl’IN^J. 


ii.sjinlly vt'ry sin/ill anO thoy soon broak up in tlie fire. Sawdu'st britjuettin*; 
lia?< not yot attained nmch ini[)ortance, althou^di other firms al»o sell plants and 
pt•(•ss(^s lor ^he purpose. « 

liotter pressed blocks culled “ wood Vrapiottes ” can be prepared from the 
waste from certain typeii of wood. 

The cheniieal works of ('ail I’ouerlein in Feuerbach Siutl^oart work uj» 
stnan; hrnpujtb's in an ordinarv lopc pn'ss I'roni the (‘\tiacted and diied woods, 
usually ot foiei;j;n oiiloh. TlieM- bri'[uetl(‘s are \rrv luueh in demand in tin* 
SUiL'i^art distMel for iisi- as doioeslir fufls. The woods prineipallv used are 
ipiehraclio wood from (lie Vi'cetiiine, loc;wood and fustic W()od from Central 
Aineri<-a, and some chr'stmit. wood and i>ak. Wood bi':(|ueUi‘s come into 
eotiiinerce in seel mils ot lope which can casilv' tie lui'kcn (ill'at the di\idiii;j: 
sul•face^ befoic use l.nn^, thill liri'iuetLes made from pine-n(*edlcs ar“ specially 
\aliied for ii^iiitin^^ [lurpo.'.ev 

\’L nmemici riM. ni oi ukh Ohowic oi; iN'oia.wic Non-M r\i i le \Iaikriais. 

The nunil'er of ^in h maleu.ils which can Itc luiiiueltcd with or without 
I'liidiiie matcM.d is \('i\ laice, hnl u|) lo the present onl\ a few oi them have 
hcon snl)j(’i“}cA' to trcatiniail on a tei-hnic.il sc.ilc Df other fuel hri<iiiettes. 
mi'iition must Ik- nruh- of such a^ an- matic fioni varmii.^ waste products, 
hitnminoiis shah-s, peiroh-nm which has heen sohditied with or without the 
addition of sulpliunc acid and lime, and othei miiicial oi!.> alone or mixed with 
sawdust oi house n-fiisc, i-ic ‘J.').") (."i) -^liows a bri<|Uetto of eombiistibh- 

eailh, and (0)a sim^- hiii|ii(‘ttc. holli prepared expetimcn(,di_\ in a Conthniial 
press, while (7) to (It) show \anoiis ty[H's of salt hM'[Uclti‘s. The ilise shaped 
hloek (7) was produced liom moist, eiound .salt nndci liioh pressure in a 
liydrauhe piess hy the Wt-is/, mcllnxl ;is woikcd li\ Nay A' Slr.aii.s/ of 
Ihidapeslli Salt m this n olhcr simikir sHoiil: and ic^odar shape is ycr\ 
much ])ii/cd 111 Calici.'i, llinicaiw. and the Ikilkaii'^lat<\s The dailv reipure- 
ment IS remo\ed bv sei ipiiiL" 

in .Viistn.'i, wheic the salt monopoly exists, the lirupiettini: of salt’ w.is 
introduced .iliont ten xeais.n.'" m oidei lo supplant the sticks or measures of 
salt w Inch are still III. ele at m,iii_\ salt woiks. \i 1x1h'1isc(\ oO, ()()() hiKpieUes. 
mostly eubi-s of 1 k^. weiulit, h.ive Ix-eii pi(“[»ariKl ni two presses in one day. 
\( bsehl, bri(jU('ltes arc prepared of columnar form w ilh roiindi-d od;;es. 

.\ocoi<lini; to a method introduced by 'I'li. Nemikoof la'opoldshalbStuttirart 
{/A/i./*., ^numd rock .s.ilt is moistened with water or salt solution 

and mixed with 0 "b to 1 per (•♦-nt. nia;,nie.sia. The brupiettes made from the 
mi\tun^ are dried at MF lo RH)' C. As a result of the addition of magnesia, 
a comparatiyely low pressun- is reipiired for eompression, nevertheles.s the 
hriipiottes are hard and resist the action of atmospheric moisture. * 

In (Icrmany the hvi<pu’tting of salt for inland use would only lead to an 
unnecessary and disagreeable increase in the cost of salt; it might l>o of 
advantage, liowover, fore.xport and other special purposes, where it i^ necessary' 

’ l''im'r, Pit'juitjaff FoiischriUe </>.r S<fliiifii(>'ch>uL, H&Jxnover, \S9^. 
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to protjot the salt t'nan ihr aeliDU of uioivtm't' aii'i uiipMiith ^ '.'i «>'iiNhh'i.tMe 
pel io«ls of Unu*. I'or ft lon^' \ nuo ih iai'iuot irs h u o 1‘rt'ii pi ipn. <1 m 1 i -mi’i* 
foroNor^ea expou, partii iil.d'v to Ku tu h liuKioa 

Flat l;uiicli,ir Nilt I'lipuMtc' hi\i‘ liirii pi.‘.{iur.i Umii. tli{' 

tine salt for tin' H'o -•M-'niim iio"!'" un mojo inns uni m tin iioM, 
N'l h allows a eonc eanlr s (It lo’'pi'! i<‘ io ila- ll.-iuiw«la 

.'^alt 1'o. fnnn a iiii\lm«‘ .tf i.-.'k ' ill. loai '•\st',,oi'i |'-<ui|ri No 

spc lal pH-" !>> U"‘l. li'l! ’ll-' Ini" !' O, I (IhI -i-ovK 

lu-atnl in a -luiniifi k;lii iiiiul il iiain" - -ti.-’i',' M-..lv ''ii. li '!• n it'ii.dcil 
cattle salt'' an* tax 1 H r oai x - i \ imi' li mi 'n url 

FncklTiaklJlL' ali-i I'tll-M Il(i!;-,il 'O-'ie l- Inikui 

(■la\. siii'i. cliiik, I t' . 'O' l-i I’l pi-Hin..-, 1 .m ‘ < oii 

siilci itioii (*i tills nnj'-aiiiit I’l'ii. Il "I il,' '..i]. ..i ilos 

In lok 

lloui \<M, ill-' I'l MjU- tru/ M- , Mi. ! .Hut ll pi .'il,. : I ip M,rl il. l||.l 

t he !lk(‘ lllUst sdll 'll ill w 1’ Il 1m I I . - Ml 1 I Ml. - ill'' ! 'I II;. 1. ill - li- \. l-.pfil 
111 s.. p..( uhai .imi pi I 'M ii'iM.’ . Ill I Mlt 11 1 1 1 ii I ppi . 11 . i I' i V H .1. ’ I . |. . 1 w il h 

1 he sillijr. t Ilia .'.'M‘1. Ill I,. .M :1. ■ • .11 I . t i \ 'll III' I \ ■Vi'i,. 



SUPPLEMENT. 

DuRiNd tlio priiitiii}; of tlic (Jerinaii edition of this hook a new system of 
brii|uettiii}' not described in it liiis been developed by experiment and improve- 
rneiit to siieli an extent that it can now enter into competition ivith other 
niotliods. It is the Rdmty /Irnpiellniij Si/steni, owned by the Aligpmeinen 
Hnkettiorniios-tlcsellseiiaft lii b II. of Jierlin. 

Tlic method discovered liy IMnay penults of the briquetting of pit coals, 
brown coals, ores, iiielallurgical products (especially Hue dust), .scrap metals and 
other waste materials liy snccessive iiicrea.ses of pressure up to 1000 atnis. by 
riieiuis of a liydi.iiilic press, ('omplete lontilatioii of the nmlcrial is provided ; 
in most cases i, i liindiiig niatcrial is required, and in the case of hard coal only 
small qiiaiitilies (about I to 2 per cent.) need be ailded. The immense im¬ 
portance of tins to the briquetting of pit coals will be readily understood from 
p. 225 ct .soy. 

The Uini.iy method is already applied at scleral works (Kriedenshiitte in 
I'pper Silesia, Sachsisehe Maseliineiifabrik vorm 11. Hartmann, Chemnitz, Sa.) 
for the briquetting of Hue dust, ore refuse, and non, steel, and metal waate on 
a technical scale. It gives good resnlt.s, and ts to lie inimediately introduced 
into other works for the .same purpo.se and also for coal briquetting. 

.\ detailed de.scrqitiou o(. the iiroees.s, with illustrations of the pkaiit, iiiclud- 
mg F. .Muller's hydraulic [iiess, and results of working, will bo found in the 
second volume of tins book. 
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INTRODUCTION. 

SCOPE AND NATURE OF BRIQUETTING. 

The woi'iI “ ” in (if Fi'ciicli iii'ij^iii (from ljriiiue = n, lirirk), and 

wn.s orif'inally applied to tlie fuel hloeks, prepared from peat by ad¬ 
mixture with loam and water, at one time introduced into I’ari.s, and 
later to tlie compie.s.sed coal olitained by subjecting lioated bituminous 
small coal to eoiwidi'r.abli' pres.suro. 

Nowaday.^ the tei'in “ briipietb'.s ’’ incliidi's in its widest sense all 
kind.s of artilicially moulded fuels, and indeed all materi.als brought into 
the .soliil form by .strongly coinju'essing smalls or dusts, e.ij. ores and 
metallurgical products, with oi' without a special binding material. In 
the nairow sense, however, it is only applied to the coal and brown- 
co.al briquette.s obtained from naliiral coal dust. In (Jerniany, if one 
speak.s or write.s .simply of “ bri(|ucttes,” one or the other or both 
varietie.s of piv.ssed coal .are refenasl to, biTpiette.s of other materials 
being detincd by prellxing the name of the composing material, e.g. 
peat bri()uettes, ore briipicttes. 

“Oml stones” {Kohleiiateine),“cofi\ liricks” (Kohle'iKirgel) are local, 
ca.sentially collo(|uial expressions tor coal briiiuottes, while brown-coal 
briquettes are called Dicrrslcinc, Darrkohlenstidne (kiln-dried coal), 
to distinguish them from the lesser valued Nansprcss-stcineti, (moist- 
pressed stones). 

• fn other countih's the following terms are applied to coal 
brii|uettcs:— 

In F ranee and Belgium ; charhom agglainerh, JtnuiUi’S agglovievies 
or simply agglorneres, hruputtex dc chdrhon; in England and North 
America: patent fuel, compressed fuel, hriquettes. All classes of 

xxi 
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artificially moiildod fuels arc included under the terms comhvMiI)lfs 
artijicieh (((/ijlonichr's and arlijicinL fuels. 

Briijuctting must be considered as a branch of dressing, since, like 
the latter, it resolves itself into a moclianieal improvement of, and 
renders marketable, certain mine products which otherwise, could not 
be sold or would fetch an insuflicient price to be prolitable. 

This iinpi'ovmnent by brii|UeUing is I'ttecteil in tlie case ol coal and 
peat by concentralion and remouhling, which form a very important part 
of dressing, considered in the narrow sense. Whilst the impi'ovement 
of raw products consists mostly of separating the fon-ign solid mineral 
matter, accompanied by jmlverising or sorting according to size, 
briipietting consists in freeing the useful, line purified material from 
excess water and moulding and com[)i-essing it inio solid artificial 
stones of certain definite shapes. Strictly s[ieaking, (he, admi.xinre of 
special hinding materials in tlm liriipielting of materials like coals, and 
healing for the piirjioses of ilrying or soflening, canni.it he regaided 
as part of the ilressing. 

(,'hemical changes either do not l.ake place or do so only to a very 
limited extent in Ihc> ordinary proeesses of hriipieUmg, in which smise 
it difl’ers essmdially fiom coking, heap binning, and all other methods 
of dealing with Coals and brown coals in which their chemical composi¬ 
tion is considerably altereil. t )n the other hand, brii|n(‘t,ting has much 
in common with the making of bricks and aitilicia.l stones. 


HISTORY OF BRIQUETTING. 

Bri(|uetting has developed from the simple hall shaping and hand 
moulding used of old in many ci.ial-producing distrii'ts (Saxony, Ithein- 
land (Aachen), Taege, Krance, Austria, I’enn.sylv.niia, (.'hina, etc.), and in 
fact partly useil to this da)'. 

The Aachen and certain Bhenish cylindrical blocks, as well us the 
Bii'ge '■ boulets,” “ hochets,” and “ plaipiisses,” consist ol a mixture ol 
coal (refuse, slack anil dust, and in earlier times ol much e;uthy coal 
from the debris of the seam) with 10-15 per cent of loam, 15 20 per 
cent, of clay, or .S jier cent ol plastic clay, which is moistened and 
moulded into .s]ihericai oi- hi ick-shaped moulds and dried in tlie, chimney 
flue, for use as house fuel. 

The truncated Rhenish lignite blocks used in more recent times are 
jirepared in a similar manner, but without additions, as is illustrated 
in tig. i. 




Fig. 1.—Lower Kliem.-'lj biock-bri<i\icttino ■■>(’ lignite smalls, 
(''U'anna-Mmiii-'Coiiipanj ) • 
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In Central Germany (Saxony, Thuringia, Hessia), however, the 
earthy lignite i.s mixed with water, occasionally clay is added, the 
whole is thoroughly kneaded with the feet, rammed into rectangular 
moulds, and allowed to dry and harden in the air, very much in the 
same way as clay and peat bricks are made. 

These pressed coals were not, however, a very valuable product, 
since their low calorilic value and strength, and their high content of 
ash and moisture, did not allow of their being transported long distances, 
or of their general application as fuels. Consequently, the market was 
limited to the immediate neighbourhood of the producing districts. 

Towards the end of the eighteenth and in the llrst halt of the nine¬ 
teenth century the hitherto unim|iortant eo.al-mining imlustry i-apidly 
extended and ji systeiuatie, devt'lojiment of the rich brown-coal deposits 
gradually took place. (.lontinua.Ily increasing (|uantities of unsaleable 
smalls accumulateil and were often lost hy spontaiu'ous ignition. Con- 
seqmmtly, the eirorts to pi'epare mai'ketable presseil coals increased 
until, after many laborious .attempts marbed by many failures and few 
succe.ssful results, the preparation of ])re.s,sed coals or bri(iuettes p().sse.ss- 
ing all the necessary properties for technical use became an accomplished 
commercial fact. 

Generally speaking, the properti(>s demanded w(U'e, and are still, as 
follows: —regular, ev(;n .shape, suitable size, ujiiform composition, 
uniform weight, greate'st possible strength <aTid calorilic power, capability 
of handling and storage so that the bri(|uettes can be transj)ortod long 
distances by sea or land, or can be k(!pt in the open or under light 
cover for long periods without suffering much change. 

They must be subject to very little change in colour, must not soil 
the hand.s, be almost odourle.ss, easily ignited, and burn completely with 
a long bright flame, and as little soot and smoke as possihh^: they must 
not crumble in the fire, and must leave little ash and clinker. 

It had already been shown in earlier experiments that the very 
different nature of tln^ principal coals under consideration—.some hard, 
slightly porous, and fairly dry, others soft, earthy lignites—do not 
allow of working in the same manmu-. As a matter of fact, the 
methods of preparation of [)ressed coals and brown coals are distinct 
from the outset according to the geographic^al position of the Chief 
centres of experiment and manufactuns (France, England, llelgium, and 
Rhenish Westphalia on the one hand, and Central Germany on the 
other) which have contributed the material. Although the ultimate 
objects were identical, each branch of briejuetting had its own special 
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problems for solution and difficulties to overcome, of which it is only 
necessary to refer to the following here:— 

Coals require a special and not too costly binding material which 
must be added in definite proportions, intimately mixed with the coal, 
aiid the whole heated to a certain temperature. Drying is only 
necessary to a limited extent, principally with washed coals, and is 
easily accompli.shed. The prc.ssurc.s applied vary from 200 to 300 
atmospheres, and tiic whole process is apparently without danger. 

The earthy brown coals, however, can be briquetted without any 
bond, but on account of their higli content of water reiiiiire prolonged 
drying with continuou.s turning over to expo.se fresh surfaces. Tiioy 
yield aconsiderabh', amountof dust, which is extraordinarily inllammable 
and ex])losive. f .iou.siiler.able troubh' is e\p(‘rienced therefore! in avoid¬ 
ing danger. I’re.s.sing is coiiijileted under a lin.al pressure of 1200-1.500 
atmosphei'os, 

'file bri(|Uettine' (if coal on a manufacluring sc.ile began about the 
year bSliO, and of lignite about ten j'ears later (see below). Since 
then, and esjicclally during the last ten yeai's, the manufacture of pressed 
coals has devtdoped into an cxti'aordinarily important and prosperous 
industry, in which huge (luantitics of alrno.st valueless coal have been 
converted into fuel of the highe.st v.alue tor various purposes. In this 
way th(! national wealth has been increased and many thou.sauds of 
people liave been emj)toyed. 

The (lerman Empire occupies the first place in the briquetting 
countries of the world. Until a shoit time ago, brown-coal bihjuetting 
was almost o.xclusivcly a (jerman indu.stry; while, in the total world 
production of coal bri(|uette.s, other countries, principally llclgium, 
Trance, England, and Au.stria-1 lungary and the U.iS.A., po.sses.s only a 
comparatively small share. (See ' Driipiette Statistics," at the conclusion 
of Parts T. and II.) 

The market and application of the pressed coals differ according to 
their special properties or tho.se of the parent raw materials. Coal 
briipiettes arc mainly usial on railways and in stoainships, the remainder 
lind industrial application and, to a slight extent, as house fuels in the 
vicinity of their mamifac.tuii!. Most of the brown-coal briquettes are 
used ds house fuels in this large towns, a considerable number are now 
being used in industries, and only a proportionally small residue is 
consumed on railways and in steanishijw. 

The moist-pre,s.se.d blocks prepared from lignite,s do not permit 
of being sent very far, and their sale is limited to the immediate 
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vicinity of the work.s, where tlie cheap blocks are used as house 
fuels in brick-kilns and other industrial pursuits. 

'J'ho bricpictting of peat 
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and often a nui.sance, could be treated so as to bocorae useful 
products. 

The .same remark applies to all classes of metal swarf such as filings, 
tummgs, and planings of iron, steel, copper, bronze, brass, white metal, 
and the like, which can now be converted into bri(]uettcs (metal 
brici'uette.s) possessing valuable properties. Further, in some districts 
the bri(|netting of salt is carried out. 

“ Agglomeration ” of fines or slimes in which the materials are baked 
or fritted together into more or le.ss large shapele.ss lumps without pres¬ 
sure, although closely related to briiiuctting, can hardly bo regarded as 
true bri([uetting. 

'this simple method has made considerable progress, and will prob¬ 
ably compete seriously with the true ore-bri(juetting industry. Broadly 
speaking, the domain of bihiuetting is veiy wide, and has a promising 
future, but it apiioars that coal and brown-coal briipietting will always 
take the first place in importance. 

The extent of the total preparation of coal briipiettes and nioist- 
pressed blocks, in the tJerman Finpire and its individual stab's, together 
with the output of coal and brown coal, is shown by the curves in fig. 2 
and in the tables eolle(ded from the soui'ces indicated in the sc(piel. 

As a matter of fact, the manufacture of briipiettes is greater than 
that shown by several hundred thousand tons yearly, since the output 
of a number of coal-briipietting plants situated outside the co.al area, 
namely, the Up[)er Rhine, arc not included in the ollieiid and semi- 
olllcial statistics. (For further information see under "Statistics of 
Coal Briquetting," in ,Section XL of Part 1.) 
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